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LeBlond contouring 
lathe saves 151 hours 
per roll-turning job 


... with help of 
TIMKEN’ bearings 


N®: too long ago it took a large eastern 
steel works 245 hours to machine a set of 
mill rolls used to shape structural steel. Now, 
the time’s been slashed 61.7%. A LeBlond Roll 
Contouring Lathe, with spindle mounted on 
Timken® tapered roller bearings, does the job 
in 94 hours. 

The spindle is held rigid and in accurate 
alignment because the tapered construction 
of Timken bearings enables them to take both 
radial and thrust loads in any combination. 
rheir tapered design also permits pre-loading 
to any desired point to prevent chatter. 

Timken bearings give the spindle extra load- 
carrying capacity because of line contact 
between their rollers and races. Friction is 
practically eliminated by the true rolling 
motion and incredibly smooth surface finish 
of Timken bearings. Long-lasting precision 
is assured. 

Timken spindle bearings are precision 
bearings made specifically for spindle appli- 
cations. Timken bearings are available with 


R. K, LE BLOND 
MACHINE TOOL 
COMPANY mounts 
the spindle of its To get these advantages, always specify 
roll contouring . Timken bearings. And for help in designing 
lathe on Timken wt your bearing applications, call on our engi- 
bearings to assure a neering department. We may be able to help 
eccurscy and “ you devise a better way to do the job. The 
long life. we Timken Roller Bearing Company, Canton 6, 
Ohio. Canadian plant: St. Thomas, Ontario. 
Cable address: ““TIMROSCO”. 


lhis symbol on a product means 
its bearings are the best. 


OUR OWN NICKEL-RICH ALLOY STEEL 


MAKES TIMKEN BEARINGS TOUGHER 
Nickel makes steel tougher. And we don't skimp on 
nickel in the fine alloy steel we make for Timken bear- 
ings. Our steel-making specialists use the exact amount 


AAP to give Timken bearings the toughness they need to 
TAPERED ROLLER BEARINGS withstand shock, last longer. We control the quality 

of Timken bearings at every step in production— 
from melt shop through final bearing inspection. 


runout tolerances that can be held to a maxi- 
mum of 75 millionths of an inch. 
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NOT JUST A BALL) NOT JUST A ROLLER CO THE TIMMEN TAPERED ROLLER > BEARING TAKES RADIAL @) AND THRUST —-@)— LOADS OR ANY COMBINATION 
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A mparison of the over-all and sidewall methods of produc n 


No. 955 


14-yard capacity 





° 


“BIG-PRODUCTION” FEATURES OF THE NEW NO. 955 AND NO, 933 


40-DEGREE BUCKET TIP-BACK AT 
GROUND LEVEL. Large tip-back ot 
low bucket height results in larger 
loads every pass— bigger produc 
tion per day! 


NEW OIL-TYPE CLUTCH. Stands vp 
under continuous, repeated use 
Cuts maintenance costs and time 
two woys: (1) Clutch adjustment, 
while easy, is seldom required 
2) Plate replacement is often un 
necessary even at engine overhaul 

Also helps step up production 
with easier shifting for operator 


CONVENIENTLY LOCATED LIFT AND 
DUMP LEVERS. All controls are 
within easy reach — bucket controls 


are a one-hand operation! 


MODERN HYDRAULIC SYSTEM. Full 
flow hydraulic system filter protects 
moving parts against abrasive por 
ticles in fluid. Filter handily located 
for easy replacement of element 
Hydraulically balanced vane 
type pump insures delivery of full 
volume and pressure of oil for thou 


sands of hours. Operating valves in 


tank provide moximum protection against damage ond dirt. Closed 


hydraulic system 


no vents or breathers— prevents entrance of dirt 


HIGH REACH. Pius strong box sec 
tion arms for rugged service. Box- 
type cross brace prevents twisting 


or bending 


PLENTY OF POWER. Power is ample 
to “bury” the bucket and provide 
fast lifting action ond positive 


dumping under all load conditions 


“DESIGNED-IN” COMFORT. Operator sits high in a comfortable 


seat, with excellent visibility of all bucket conditions 


PERFECT BALANCE. Weight distribution, engine horsepower 
and bucket capacity are balanced so that the full length 
of the track stays on the ground with a heaped load in 


the bucket 
NEW 3-GROUSER TRACK SHOES. Tested and proved on tough 


jobs, they deliver better traction— longer life 


OPTIONAL STARTING. Your choice of 6-volt electric starting 
for starting engine or 24-volt direct electric starting 
from the seat, either way, 


VERSATILE ATTACHMENTS. Your job range is increased by 


a variety of buckets and other useful attachment 
BRIEF SPECIFICATIONS No. 955 Wo. 933 


Flywheel HP at sea level 70 50 
Bucket capacity, cu. yd I'5 1 
Bucket tip-back at ground level, degrees 40 40 
Bucket tip-back at mox. lift, degrees 47% 48 
Dumping height (center of hinge pin to ground) 128 

Weight (opprox.) Ib 21,480 


BALANCED UNITS for BIGGER PROFIT! 


Designed from the ground up as excavating and load- 
ing machines, these two new CAT*-built Traxcavators* 


are balanced for bigger production at lower cost. Built 
and backed by one manufacturer, they give you all 
the advantages of single manufacturing responsibility 
With practical, advance-design features, they're engi 
neered to outproduce ordinary tractor-shovels of the 
same capacity. You'll find these units the handlest 
tools in your line-up. Get the money-making picture 
from your Caterpillar Dealer-ask for a demonstration! 


Caterpillar Tractor Co., Peoria, Illinois, U.8.A 


CATERPILLAR’ 
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ANOTHER EXAMPLE OF CATERPILLAR LEADERSHIP IN ACTION 





Research, development, production 


of electronic computers for defense 
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Today our Armed Services are making valuable use of Burroughs 
Corporation applied research for analysis and study of original defense 
concepts; of our expert engineering for development and testing of 
prototypes; and of our mass-precision manufacturing facilities for final 
production of defense appliances. 


Burroughs’ defense accomplishment embraces the fields of instrumenta- 
tion, control systems, communications, magnetic and electronic com- 
ponents and electronic computers. It is marked by achievements like the 
A-4 Gun Sight, the Skysweeper “brain,” ground guidance computers 
for high-priority systems and other classified projects. Address inquiries 
to Burroughs Corporation, Detroit 32, Michigan. 


Burroughs 


ze BURROUGHS INTEGRATED DEFENSE FACILITIES INCLUDE: 


Burroughs Corporation plants in Detroit and Plymouth, Michigan 
Burroughs Electronic instruments Division, Philadelphia, Pa. 
Hoydu Brothers of New Jersey, Plainfield, New Jersey 
Control instrument Company, Brooklyn, New York 

Burroughs Research Center, Paoli, Pa. 





THIS 


| GROUND SUPPORT! 


The complex requirements of missile and piloted aircraft mean constantly stricter demands of ground 
support equipment. In this field, CONSOLIDATED has developed a wide range of single and multi 
purpose units designed for both missiles and piloted aircraft. The compact Model 2100, for example, a 


self-propelled multi-purpose unit 
testing 
the most difficult operational conditions 


® HVORAULICS .. . 10 GPM, 3000 
PSi variable volume, pressure 
compensating. 

e TOWING ... All wheel drive, over 
6000 Ib. drawbar pull. 


performs every function of electrical hydraulic and pneumatic 
is capable of servicing and starting guided missiles and jet air-craft quickly, surely and under 
and can be used for heavy duty towing as well. It provides 


eA. C. POWER ... 30 KVA, 400 
cycles, 3 phase and 10 KVA single 
phase, close regulated. 

e030. C. POWER .. . 28.6 volte, GOO 
AMP continuous. 


Model 2100 


OTHER MODELS OF SINGLE AND MULTI-PURPOSE GROUND SUPPORT EQUIPMENT ARE in 


active use with U.S. Air Force, Navy and Marine Units 


and DC power 


to fit your individual needs. 


- 


available with any combinations of . .AC 
high pressure air, hydraulics, and low pressure air 


CONSOLIDATED’S 


and manufacture of ground support equipment attests 


refrigeration and heating 


resourcefulness in solving the most challenging problems in the design 
to its ability to develop specialized units 


CONSOLIDATED 


Oreset 


yr 


STAMFORD CONN BRANCHES 


September-October 1955 


DALLAS TEX DAYTON OHIO 


BEr.recTRic CORPORATION 


SANTA AWA CAL WASHINGTON 


o 


c 





helping 
hands. ... united yet diversified 


oday, it takes more than a better mousetrap for the 
a to beat a well worn path leading to your door. 


Today, it takes the helping hands of diversified 
industries united under one progressive management. 


..- A management that has the background 

to cut costs and step-up production, and 

at the same time insure quality ye 
leadership for each and every product. f 


. A management that utilizes the help of each 
division—in getting the best from all divisions. 
. A management with an attitude that a 
fosters new markets and improved products. 


USI is such an organization—a dynamic group —=. 
of divisions serving many industries where its 

products are accepted as the finest in the field. rami 
An organization that is noted for its ability to 4 

give a helping hand to any branch of industry. 


If nae would like specific information on the 
USI products that are serving with distinction 
in your field, we invite you to write today. 
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CLEARING MACHINE CORPORATION. 

Mechanical and hydraulic metal- forming 
presses and accessories. Plants at 
Chicago, Illinois, and Hamilton, Ohio. 
CHICAGO STEEL TANK COMPANY. Stee! tanks 
of all sizes for home and industry. 

Piant at Chicago, Iilinois. 

AXELSON MANUFACTURING COMPANY. 
Petroleum pumping equipment, milling 
machines, engine lathes, aircraft components. 
Piants at Los Angeles and Montebello, 
California, and St. Louis, Missouri. 


CONDUIT FITTINGS CORPORATION. Smaii 
electrical parts and die-castings. 
Plant at Chicago, Iilinois. 


SOLAR-STURGES MANUFACTURING COMPANY. 
Dairy cans, waste receptacies, cookware. 
Plant at Melrose Park, Illinois. 

ORDNANCE DIVISION. Modification and 
processing of armored vehicles of aii types. 
Plant at Hegewisch, Iilinols. Also operates 
ordnance plant at Rockford, illinois. 


U. Ss. INDUSTRIES, Inc. a STREET cep ten cncteaty 


250 Park A ve, New York, New York and equipment in the Philippine Isiands. 
PRESSED STEEL CAR CO., DIV. Exporters of 
railway equipment and industrial equipment 
and machinery to ali parts of the world. 


“A FAMILY OF MEN & MACHINES UNITED TO SERVE INDUSTRY BETTER’’ 
ORDNANCE 
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A message to machi 


is equipped to build 
for you any precision machine 


...- however large 


For many years HOE has cooperated with promi- 
nent manufacturers by building complete machines 
for them, as well as supplying castings and machined 
parts, and is equipped to handle similar work 
for you. 

Manufacturer of printing presses for a century 
and a half — of heavy ordnance and components 
since 1847 — HOE today has the skilled employees, 
equipment and plant floor capacity to handle the 
production of any precision machine, however 
exacting the specifications. 

And during the next two years HOE’s facilities 
will be augmented by a further investment of 
$1,200,000 in additional machine tools. 

HOE offers its outstanding facilities for the pro- 
duction of any type of precision machinery, and a 
HOE representative will be glad to call and fur- 
nish whatever detailed information you may desire. 
Either write or telephone to Industrial Division, 
R. HOE & CO., INC., 910 East 138th Street, New 
York 54, N. Y. Telephone: CYpress 2-2400. 


INDUSTRIAL DIVISION 


RAIOE 4 cas 


910 East 138th Street 
New York 54, N. Y. 
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products that serve the nation 


Aircraft and Airframe Components 
Aircraft Ordnance 

Bomb Skids 

Flight Simulators 

Gun Turrets 

Launching Devices 

Novigational Instruments 

Radar Beacons 


Automotive Carburetors 
Fuel Pumps 
Filters 
Pressure Switches 


Electronic Devices 
Computers 
Components for Data Processing 
Modular Electronic Sub Assemblies 
Special Electronic Instruments 


Foundry and Forge Products 
industrial Cars 
Mine Cars and Parts 
Nuclear Energy Products and Services 
Ordnance Products 

Bombs 

Fire Control Systems 

Gun Carriers 

Shells 

Tanks 

Special Ordnance Material 


Pressure Vessels 

Pressed Steel Products 

Railroad Cars, Freight and Passenger 
Tank Cars 
Car Leasing 
Car Repairs 


Special Sheet Metalworking Equipment 


Valves 


Plug Valves 
High Pressure Valves 
Fittings and Tools 


30 Church Street 
New York 8, N. Y. 


September-October 1955 





This G-E rocket team is 
developing a wide range of reliable, 
high performance engines 


On the right, lined up on a rocket test stand, are 
34 members‘ef General Electric’s rocket develop- 
ment team. As representatives of the Company’s 
Aircraft Gas Turbine Development Department, 
they offer four reasons why G.E. has the capa 
bility to develop reliable, high performance 
rocket engine sub-assemblies, and 
components of all types. 

REASON NO. 1--AVERAGE OF EIGHT YEARS 
EXPERIENCE PER MAN. All told, this group has 
over 250 years of experience in high Mach 
powerplants. This cumulative know-how, so 
vital in aircraft powerplant work, is assuring 
faster, more efficient rocket development ac 
tivity at General Electric. 

REASON NO. 2—PROVED ABILITY. These same 
men actually helped to pioneer modern US. 
rocket engine activity, took part in over 67 
German V-2 test flights after WW II. They 
have designed bi-liquid, liquid-solid, solid and 
ramjet propulsion systems. They provided the 


systems, 


engine for the first large rocket in the Western 
Hemisphere, developed another with one of the 
highest specific impulses ever achieved. 

REASON NO. 3—ADVANCED NEW FACILITIES 
ARE NOW AT THEIR DISPOSAL. General Electric 
is carrying on a $100 million research and 
development program on combustion, materials, 
and components of powerplants for aircraft and 
missiles. And the rocket engine staff now has 
access to development facilities such as the AGT 
Materials Laboratory and the AGT Component 
Development Laboratory at Cincinnati. 

REASON NO. 4—FIRM SUPPORT OF GENERAL 
ELECTRIC ORGANIZATION. The entire G-E 
Aircraft Gas Turbine Division with its pro- 
duction capability and G.E.’s nationwide de 
fense sales and service chain now support the 
design and development of G-E rocket engines. 
Add up the total. If you would like further in- 
formation, contact a G-E Aircraft Specialist 


via your nearest G-E Apparatus Sales Office. 
234-1 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 


Advanced rocket engine undergoes trial at U.S. Army’s 
Malta Test Station. The first large rocket static test 
station in the U.S., Malta has highly versatile facilities. 
Complete instrumentation gives G-E engineers exten- 
sive information on engine performance in static tests. 


**Consolidating our jet and rocket engine design, devel- 
opment, and production capabilities within AGT is 
allowing us to make rapid strides in the rocket field,” 
according to Vice President C. W. La Pierre, shown 
here (left) with G-E President R. J. Cordiner. 











Over eight years average experience is the record of these G-E propulsion engineers, shown above at th I : 

Station. 1. T. C. Jenkins. 2. H. M. Weber. 3. R. Davidson, 4, F. E. Schultz J Hu 4 ra Man Aircraft Gas 
Turbine Development Department. 7. T. S. Teague. 8. H. C. Aikens. 9. P. L incan. 10. J " r Whitbeck 
12. W. S. Kieczek. 13. F. J. Walker. 14. J. Annable. 15. G. S. Emmons. 16. P. Gray. 17. F. W. Cr j te. 19. A. J. Ore 
20. R. J]. Kazyaka. 21. G. L. McPherson. 22. R. J. Bern ne. 23. C. E. Rugh. 24. L. Chers 25 4 ‘ imp. 26. R. B. Johnson 
27.B. E. Sells. 28. C. G. Dibble. 29. B. W. Bruckman. 30. J. N. Krebs. 31. E. E. Paulson. 32. Z. O. Sheldon. 2 < cs . 4. EB. 1. Finger 





After initial adjustments are made, 
as in photograph,“ Mr. Meticulous” 
automatically performs critical op- 
erations in making junction tetrode 
transistors—tiny experimental de 

vices which may find important 


uses in the telephone system, 


The machine we call “Mr. Meticulous” 


Bell Laboratories scientists, who invented the junction 
transistor, have now created an automatic device which 
performs the intricate operations required for the labo- 


ratory production of experimental model transistors. 


It takes a bar of germanium little thicker than a 
hair and tests its electrical characteristics. Then, in 
steps of 1/20,000 of an inch, it automatically moves 
a fine wire along the bar in search of an invisible layer 
of positive germanium to which the wire must be 
connected, This layer may be as thin as 1/10,000 
of an inch! 

When the machine finds the layer, it orders a surge 
of current which bonds the wire to the bar. Then it 
After- 


ward, it flips the bar over and does the same job with 


welds the wire’s other end to a binding post. 


another wire on the opposite side! 


Once only the most skilled technicians could do this 


work, and even their practiced hands became fatigued. 
This development demonstrates again how Bell Tele- 
phone Laboratories scientists work in every area of 


telephony to make service better. 


Transistor made by new machine is shown in sketch at left 
above, magnified 6 times. At right is sketch of area where wires 
are bonded. The wires are 2/1000 inch in diameter, with ends 


crimped to reduce thickness 
BELL TELEPHONE (B) 


LABORATORIES -, 


IMPROVING TELEPHONE SERVICE FOR AMERICA PROVIDES CAREERS FOR CREATIVE MEN IN MECHANICAL ENGINEERING 
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_ BENDIX LINKAGE TYPE POWER STEERING — Because Bendix* 

Power Steering is of the linkage type, manufacturers find it 
especially adaptable for production line installation without ex- 
tensive engineering changes. Manufacturers can now meet the 
ever-increasing demand for power steering more efficiently and 
more economically with Bendix Linkage Type Power Steering. 


BENDIX HYDROVAC POWER BRAKE— With over four million 


in use, the Bendix Hydrovac* is the world’s most widely used 


power brake for commercial vehicles, This overwhelming 


preference for Hydrovac is a result of sound engineering 
design, exceptional performance, low original cost and mini- 


mum service upkeep. Make the industry's choice your choice 


BRAKES « POWER STEERING « POWER BRAKING + CONSTANT VELOCITY UNIVERSAL JOINTS « HYDRAULIC REMOTE CONTROLS 


BENDIX ""°°°"s SOUTH BEND os —@emolfy7 


AVIATION CORPORATION 


Expert Seles Bendix internatione! Division, 205 Bost 42nd Sireet, Mew York 17, 6m ¥ 








To cut forging costs... 


Whenever a customer for aluminum forgings submits 
a design to Kaiser Aluminum’s Erie Forging Plant, our 
engineers study it closely to see if we can lower costs, 


improve the design, or both. 


And time after time, this second look results in big 


savings for customers on dies and pieces. Here are a 





few typical examples... 


If you are now buying aluminum forgings, let our 
engineers review your designs with a view to effecting 


savings like those illustrated here. 


If you have not yet converted to aluminum forgings, 
why not investigate now? Our engineers will be glad to 
work with you to help you get a better product at lower 


cost. 


Take advantage of Kaiser Aluminum Forging Con- 
sultation Service without delay. Contact any Kaiser 
Aluminum Sales Office listed in your telephone direc- 
tory. Kaiser Aluminum & Chemical Sales, Inc. General 
Sales Office, Palmolive Bldg., Chicago 11, Illinois; Ex- 
ecutive Office, Kaiser Bldg., Oakland 12, California. 


Keiser Aluminum 


setting the pace—in growth, quality and service 


ORDNANCE 














think of kaiser Aluminum 


Case A 


Die cost if made per customer 
blueprint submitted forbid. . $16,395 


Die cost when made per 
blueprint of Kaiser Aluminum 
ForgingEngineers . . . . $12,255 





Cost Saving 


Piece price if based on 
customer's design . 


Piece price based on design 
of Kaiser Aluminum Forging 
Engineers . 


Saving per piece . 


Case C 


Die cost if made per customer 
blueprint submitted for bid 
Die cost when made per 
blueprint of Kaiser Aluminum 
Forging Engineers . 

Cost Saving . 


Piece price if based on 
customer's design 


Piece price based on design of 
Kaiser Aluminum Forging 
ee Ean 


Saving per piece . 





September-October 1955 


Case B 


Die cost (including set-up 
time) if made per customer 
blueprint submitted for bid $17,040 


Die cost when made per 

blueprint of Kaiser 

Aluminum Forging 

Engineers. . ‘ . $13,600 


Cost Saving $ 3,440 
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One of a series telling 

how the producing companies of 

General Precision Equipment Corporation 
ore contributing to America's progress. 


AVIATION 


is one. of more than a dozen major industries many of whose 
needs are anticipated and met by the research and develop- 
ment activities of the producing companies of General Precision 
Equipment Corporation. The highly advanced aeronautical 
products and systems manufactured by the several GPE Com- 
panies which devote substantial resources to progress in this 
field are responsible for conspicuous advances in aviation and 
are setting new standards of performance. 

The skills and resources of the producing companies of 
General Precision Equipment Corporation form the building 
blocks of GPE Coordinated Precision Technology. Through 
this basic GPE operating policy, each company’s specialization 
in its areas of competence is supplemented by the resources 
of other GPE Companies, wherever relevant. An outstanding 
example of GPE Coordinated Precision Technology is the recent 
achievement of quantity production of the most advanced auto- 
matic airborne navigation system known. This system is the 
successful culmination of eight years of intensive research and 
development activity centered in General Precision Laboratory 
Incorporated and supported by the facilities and personnel of 
other GPE Companies. 

This mutuality of ideas, techniques and tools, so effective 
in solving aviation problems, has likewise resulted in a diversi- 
fied line of precision equipment of superior design and per- 
formance which has wide application over an extensive range 
of other industries. 

A brochure descriptive of GPE Coordinated Precision 
Technology and the work of the GPE Companies is available. 


Address your request, or inquiries on specific problems, to: 


General Precision Equipment Corporation 


92 GOLD STREET, NEW YORK 38, NEW YORK 


Q a 








4 | 
Pm wy . ¢ < 
: ; rp ape ae. 


’ Lae 
« 
$ 


é 


‘ 


[= 


SIDE -TRACKED’? 


eoonot if you know where you are going! 


and military projects through to very successful con- 
clusions. Industrial contro] systems and computers 
involving mechanical, electrical, electronic, magnetic 
and optical techniques— military weapons systems 
and computers, controls and navigation devices —are 
particular fields in which LIBRASCOPE records 
outstanding accomplishment. Our experience and 
production facilities might aptly be applied to your 
particular problem. Write today for further details. 


Straight line planning and thinking are required to 
reach a destination or attain an objective. The 
increasing complexity of automation and/or com- 
puter control systems presents many devious by ways. 
Some of these may prove to be just “spur tracks” that 
get nowhere—fast. Others may eventually connect 
with the main line, but with long delays and bad con- 
nections. Librascope’s ability to combine techniques 
has cleared the tracks and brought many industrial 


ENGINEERS for security, advancement, 
profitable careers at Librascope, 
Send for free descriptive write Mac McKeague, Personnel Director. 
booklet on Librascope 


“Our story sterts IBRASCOPE 


with the stars..." 


A SUBSIDIARY OF GENERAL PRECISION EQUIPMENT CORPORATION 
GLENDALE CALIFORNIA 
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Get these proven cost and production advantages on every 
stamping operation in your plant... 


4 Stronger, heavier construction for DB Exclusive electrical and pneumatic 
dependable performance even under control developments for faster, safer 


— continuous peak load operation. operation. 


MECHANICAL PRESSES 
1 TOP & Automatic oil lubrication to dec rease 
» 300 r 


DOUBLE, TRIPLE ACTION 2 Extra rigidity for longer die life. maintenance requirements 


TOFEEL UNDERDRIVE 
Make your whole line a Danly line remember, for every operation, 


it costs less to run a Danly Press. 


DANLY MACHINE SPECIALTIES, INC. 


2100 South Laramie Avenue * Chicago 50, Illinois 











A COMPANY GROWN BiG THROUGH SERVICE 
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YOU ARE CORDIALLY INVITED TO THE 


- V erson~ 


OPEN HOUSE 


September 6G to 17 





























and the Unveiling of the Largest 
Double-Action Mechanical Press in the World 


While in Chicago, during the Machine 
Tool Show, be sure to visit the Verson 
plant. Verson presses will be in operation 
for your examination in our new Re- 
search, Development and Exhibit Center. 

Unveiling and presentation of the new 
Verson double-action mechanical press, 
the largest in the world, will take place 


during the Open House. It’s the one event 
that you don’t want to miss while in 
Chicago. 

Write today. Plan your trip to the 
Verson Open House now. We will be 
pleased to arrange transportation for you 
between the Show, or your hotel, and the 
Verson plant. 


A Verson Press for every job from 60 tons up. 


MECHANICAL AND HYDRAULIC PRESSES AND PRESS BRAKES + TRANSMAT PRESSES + TOOLING + DIE CUSHIONS + VERSON-WHEELON HYDRAULIC PRESSES 


ORIGINATORS AND PIONEERS OF ALLSTEEL STAMPING PRESS CONSTRUCTION 


VERSON ALLSTEEL PRESS CO. 


9351 $. KENWOOD AVENUE, CHICAGO 19, ILLINOIS @ SO. LAMAR AT LEDBETTER DRIVE, DALLAS, TEXAS 
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but some men 


SEEM 
actually hunt for bad reception areas. 

One day you might find them in hard- 
miles and 


Ir micur opp, 


to-reach fringe sections 
miles from a TV stacion, The next day 
they will be in an area that has reported 
a unique type of interference. And they 
keep going until they have subjected 
their television receivers to every known 
type of interference. 

On the side of the truck in which they 
travel, you'll see the inscription, “Zenith 
Radio Corporation.”’ This rigorous test 
ing in the field leads to methods of im- 
proving Zenith products. 

It ia just another way that Zenith 
assures its customers, both civilian and 
government, that they will be the first 
to receive engineering advancements in 
radionic products, And it is just another 








step in the continuous research that 
Zenith has conducted during 36 years 
of specialization in radionics 

Among the many developments that 
have come from Zenith laboratories are 
such important television “firsts” as 
the Blaxide* 


fringe lock circuit, spot-lite dial and 


tube, one-knob tuning, 


gated beam sound stabilizer 

Another Zenith development designed 
to make television watching even more 
enjoyable is Phonevision®, which would 
make it possible for millions of viewers, 
by paying a small fee, to see outstand- 
ing events not now available on TV. 
After 25 years of laboratory and field 
work, Phonevision is ready now to open 
a whole new world of marvelous, un- 
tapped entertainment for 34,000,000 
television set owners. 





These men go out of their way to find bad reception 


Such far-sighted research and experi- 
mentation brings you richer, more en 
And 


it also adds to the security of your home 


joyable hours of leisure at home 


and of your neighbors’ homes, for 
Zenith’s progressive engineering and 
precision manufacturing are called upon 
frequently by the government to turn 
out always-dependable, ever-better 
weapons of defense 

For full details on Phonevision, write to 


the address below for a free booklet. 


cp 


The royalty of TELEVISION ona RADIO 


ALSO MAKERS OF FINE HEARING AIDS 


Zenith Radio Corporation « Chicago 39, Illinois 


ZENITH, backed by 36 years of specialization in radionics, serves America with a STRONGER DEFENSE AND A BETTER WAY OF LIVING 
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Model -.690 
PAIXER 
Mode! 4052 
Model 400 STEAKMASTER MEAT CHOPPER 





Model AAM.4 
DISHWASHER 


Model UM.2P 


DISHWASHER 
Model 84141 FOOD CUTTER 


Tenderers Poelers Dith Scrappers 


Cheppers Slicers Dishwashers 


Model 6115 food Cutters Mixers Glatswachers 
PEELER ; 


Meat Saws Scales Coftee Mills 


Food Waste Disposers 


No commercial kitchen is more efficient than 
its time and money saving installations of food 
kitchen, bakery and dishwashing machine In 
over half-a-century of field-tested experience, Hobart products 
have won a name for the utmost in design, manufacturing and 
performance standards—for year-after-year, day-in and day-out 
reliability. See Hobart—clean in design and clean in performance 


Trademark of Quality ‘ ve years 


Specify Hobart—and consolidate planning j 
chasing and service. Plan on the added ecor 
omy of attachment interchangeability amon 


A ‘ 


Hobart products. Choose from the greatest range of pr 


a wide range of capacities and sizes for utmost efficiency meachines 


The World's Lergest Menulacturer of food 
Kitchen and Dishwashing Machines 
All products carry the long-respected 
guarantee—backed by the most 
and service organization in the 
representation is important—they're as near a: 
The Hobart Manufacturing Company, Troy, Ohio 
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-HANDLUING of bulk 


What you see above is a Dempster-Dumpster serving one of its detachable \ 
containers. Multiply this simple pick up, haul and dump operation by scores 
of steel containers built to meet your requirements for handling waste or 
salvable materials, raw and finished products, fluids including acids, combus- 
tibles, dusty materials, etc. You have, then, mass-handling of bulk materials 
with one truck and one man! 
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Tilt Type Container is handling filter dirt 
ot a plont in iilinois. Note container is 
equipped with casters and placed under 
chute, through which the filter dirt passes 
directly from presses. As each container 
is filled, it is replaced with an empty one. 


Three heavy duty Drop Bottom Type Con 
tainers, shown below, are loaded with 
cast iron fittings from conveyor at plont in 
Birmingham. Dempster-Dumpster picks up 
each container when loaded and hauls the 
finished products to shipping department. 


Tank Type Container is being filled with 
used oil from a ship. Time required to 
hau! loaded container to reciaim station, 
drain and return for refilling—!0 minutes 
Time cycle of the former method using 
conventional barrels—60 minutes. 


Here's another example of the many types 
of waste materials handled by this system 
The Skip Type Container shown below is 
located under hydropulper at a paper 
plont. Picture was shot while container was 
being filled with rope waste sludge 


A teaded Apartment Type Container 
equipped with roller bearing coasters, is 
being rolled to outside of this plant build 
ing Dempster Dumpster will pick it up 
hau! to disposal orea, dump the refuse and 
return empty container for refilling 


Waste materials ore loaded into these 
Universal Containers at a food plont wore 
house. Containers hove lids in top, as well 
as a door in each end, which are opened 
to moke deposits, then closed, sealing ma 


terials in container 


A FEW OF THE HUNDREDS of containers avail- 
able are shown above in actual service. They are 
built in capacities up to 21 cu. yds.—several times the 
capacity of the average dump truck body. One 
Dempster-Dumpster, operated by only one man, the 
driver, serves scores of big detachable containers, one 
after another—handling materials of every descrip- 


tion. It’s like having one truck with scores of bodies! 


Records of performance in dozens of installations 
pe 

prove beyond question that savings are tremendous! 

The Dempster-Dumpster System cuts costs of equip- 

ment and operation. It is common knowledge that 

one Dempster-Dumpster will perform the work of 


several conventional trucks, reducing investment ac- 


DEMPSTER BROTHERS 995 Shea Building, Knoxville 17, Tennessee 
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cordingly. This system eliminates standing idle time 
and re-handling of materials. Once placed in these 
containers, materials remain there until hauled to 
destination, Efficiency, sanitation and good plantkeep- 
ing are big advantages. Materials to be transferred or 
disposed of are constantly being placed in the con- 
tainers as they accumulate. Containers for handling 


refuse are fire-proof, rat-proof and scavenger proof. 


With no obligation on your part, our engineers 
will be glad to make a comprehensive fact-finding 
survey to determine the cost-cutting possibilities of 
this equipment in your plant. Write us for complete 
information today! Manufactured exclusively by 


Dempster Brothers, Inc. 
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REACTOR FOR SWISS 


The research reactor that was a cen 
tral feature of the official U. S. exhibit 
at the United Nations International Con 
ference on Peaceful Uses of Atomix 
Energy at Geneva was purchased by the 

wiss Government at the conclusion of 
the conterence 

The price ot the reactor, building, 
sociated machinery, and exhibits wa 
$180,000. The | S. will lease to Switzer 
land sufficient uranium enriched in the 
isotope U-2 for initial and replacement 
fuel for the reactor. The quantity of 
uranium under such lease shall not cor 
tain more than six kilograms of U-23 
(maximum enrichment twenty per cent) 
plus such additional quantity as the AE( 
may determine is necessary to permit the 
efficient and continuous operation of the 
reactor 

The agreement included the following 

- provisions 
viewed from any Angle... 1. The reactor shall be used solely 
for research purposes related to the 


development of the peaceful, beneficial 


This HEAVY DUTY UNIT PACK and humanitarian uses of atomic energy 


2. No material transferred to Switzer 


land under the agree nt ll be used 
CLEVELAND CONTAINER Sir diniils Sieidumn ot tor venient ds 
or development of atomic weapons or 


for any other military purposes, and 


has definite advantages in both none will be transferred to unauthorised 
g 
military and domestic uses. persone or beyond the jurisdiction of 


the Government of Switzerland 
As shown here, the product packaged is a 10” diameter synthetic 3. Restricted data shall not be com 
rubber diaphragm or bladder used in aircraft hydraulic occumu- municated 
lators. The pack is designed to eliminate distortion. 4. The AEC will exchange with Swit 


zerland information relating to (a) de 


under the agreement 


Vickers Incorporated, leader in hydraulic products, has found that 
with the use of this type of Cleveland Container a labor saving 
was effected of 85% and packaging production increased more 
than 400%. 


sign, construction, and operation of the 
reactor and its use as a research tool 
(b) health and safety problen in the 
operation and use of the reactor (¢ 
Consult our nearest plant for similar advantages in using Heavy the use of radioactive isotopes produce 
Duty Unit Pack Containers. in the reactor; and (d 


1) power level 
7 of the reactor operation and burn-up 

Why pay more? For Good Quality . . . call CLEVELAND! 8 ie Ge 
THE 5. Subject to availability of supply 


the AEC will sell or lease to Switzer 


SALES OFFICES, ' - ‘ ‘ 
land such reactor materials, other thar 
NEW YORK CiTy , 
WASHINGTON, 0. C. special nuclear materials, as are not 


ROCHESTER, N. Y obtainable on the commercial market 


COMPANY ©® _ wast xanrroro. rer 
CONN 


al ich are required in operation of 


6201 BARBERTON AVE., CLEVELAND 2, OHIO (—" the reactor 
* : The ; yreemet is for : Ive ear ™ od 
+ ALL-FIBRE CANS + COMBINATION METAL D1 i > actin dstie coticosel ante 
AND PAPER CANS «+ SPIRALLY WOUND : } and shall be renewed automatically for 
TUBES AND CORES FOR ALL PURPOSES Hh) 


CLEVELAND CONTAINER CANADA, LTD y due not! by either party. At the expira 


Plants & Sales Offices: Sales Office: Y// ton of the agreement the Government of 
TORONTO AND PRESCOTT, ONT. MONTREAL $ 


another five years unless terminated wit! 


Switzerland ; to deliver to the | = al 
fuel elements or other fuel material lease: 


from the AEC 
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at can thread a needle 


with an airplane... 


Call AC 


An old Air Force maxim says: “Hitting a target is easy, 
but it takes a real expert to find one.” 


AC does both jobs. It finds targets and hits them! The 
AC Bombing Navigational Computer holds a plane on 
course, supplies the kind of navigation that, as our 
headline puts it, “can thread a needle with an airplane.” 
Bomb bays open... radar tracks the target . the 
signal for “bombs away” is given —all automatically, 
faster and more accurately than the human mind could 


AC has long experience in the field of aircraft naviga 
tion. Why not let AC help you with your navigational 
problems? 


AC now has many openings for 
qualified engineers in the ele 
tronics field. Vor detailed infor 
mation, or for illustrated hook 
let, 1¢ Engineering for 


the luture,” write to— 


“ab DEFENSE 
een PRODUCTS 


AC SPARK PLUG DIVISION. GENERAL MOTORS CORPORATION 


GM 
rs 


FLINT. MICHIGAN © MILWAUKEE, WISCONSIN 


September-October 1955 





Atomic Energy 





NEW SAFETY STANDARDS 


Toroid magnetic cores, fis sate Raerey‘Comniain 
Centricores and ties So peran 9 
reraee ring + Ste 


Now ready to assist you... 


@ With engineering data expressed in terms of fundamental 
measurements made on instruments available in every mag- 
netic core user’s laboratory. 


@ Included in Bulletin C-1 are thirty-five curves illustrating 
reliable permeability and core loss properties of toroid cores 
made from high permeability alloys in .001", .002” and 
.004” thickness. Consistent with our methods of presenta- 
tion, the technical information in this bulletin is compiled in 
simplest form compatible with accurate definitior. We invite 
you to write for this data. 

@ Magnetic Metals Company has pioneered mass production 
of magnetic core units to each individual reuicement. These 
features of Magnetic Metals Company's prompt and reliable 
performance have always been uniquely characteristic. 


MAGNETIC METALS GOMPANY 
electromagnetic cores and shields ATOMIC POWER SOLD 
HAYES AVENUE AP 2ist STREET + CAMDEN 1, N. J. Paice ge gy congue 


electric ener 
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INE-BUILT 20mm! 


i *” 
Since 1912, Cline Electric has been producing electrical 


apparatus for special applications. More recently, 
Cline Electric has been producing 20mm guns of quality 
in quantity. At Cline Electric, quality and quantity 
are integrated in design, development, research, 
production and service—on both prime 
contracts and subcontracts 


CLINE ELECTRIC MANUFACTURING COMPANY 


3405 West 47th Street . Chicege 32, tllineis 


LAINE Lkhhh FHL 


ea) 











y/” OFFERS 3 SENIOR 


ENGINEERING JOBS 


WELL WORTH 


LOOKING INTO! 





Senior Engineer 
TEST EQUIPMENT 
DESIGN 


7-10 years experience in develop- 
ment and design of electronic 
test equipment for complete 
systems involving microwave and 





Senior Engineer 


MECHANICAL 
DESIGN 





6-10 years experience in 
missile or aircraft elec- 
tronic package design. 
Familiarity with vibration 
and other environmental 


problems essential. 











pulse techniques, adaptation of 
commercial instruments to special 
applications, preparation of pro- 
posals and the actual product 
design of electronic and electro 
mechanical devices, Familiarity 
with problems of maintenance 
helpful. Supervisory experience 
and ability required. 











SYSTEMS 
PROJECT 


ENGINEER 














6-10 years experience in 
missile or radar electronic 
system development. 
Ability to direct systems 
engineering at the pro- 
ject level. 








Here are three especially attractive job 
opportunities for engineers who want 
to get on the ground floor in the impor- 
tant, interesting, and challenging phase 
of a new industry —guided missiles. 
Qualified men are given real job 
responsibilities with Bendix and grow 
with the development of what is not 
only the nation’s most 
weapon system, but a project that will 
undoubtedly lead to new and impor- 


important 


tant long-range commercial application, 


At Bendix you will be associated 
with top missile authorities and have 
at your command unexcelled engineer- 
ing and manufacturing facilities. Salaries 
for these top jobs and other oppor- 
tunities are open for discussion. Write 
today to: Mr. W. L. Webb, General 
Manager, Missile Section, Bendix 
Products Division, Bendix Aviation 
Corporation, 403 North Bendix Drive, 
South Bend, Ind. 


23 OTHER ENGINEERING POSITIONS! 


Bendix also offers unusual job opportunities for assistant 
engineers, junior engineers, and technicians, as well as a 
score of other assignments. A 30-page book describing in 
detail every phase of our guided missile operation will be 
sent to you on request. If you are interested in guided 
missiles, this book will interest you. Write for it today. 
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ment will be introduced into a public 
tility system for general use, in the near 
future, 

Steam from the prototype submarine 
reactor at West Milton, N Y., will be 
channeled into a turbine generator to 
produce electrical energy which will be 
old by the AEC to the Niagara Mohawk 
The 10,000-kilowatt 


turbine generator was installed and will 


Power Corporation 


be operated by the General Electric Com 
pany at no cost to the lederal Govern 
ment 

Che arrangement under which the power 
will be marketed by Niagara-Mohawk is 
temporary, pending determination whether 
any or all of three public power organiza 
tions within a 100-mile radius of West 
Milton, which have expressed interest in 
purchasing the power, can arrange for 
transmission to their systems 

The power will be available on an in 
terruptible basis, depending on the testing 
operation of the reactor as a submarine 


propulsion plant 


RESEARCH REACTOR 

The Atomic 
awarded a $349,560 contract to the Foster 
Wheeler Corporation of New York for 


the design, construction, and test operatior 


Energy Commission has 


of a research reactor at the Commission's 
Livermore Research Laboratory, Liver 
more, Calif 

The reactor, designated the Livermore 
Pool Type Reactor, will be used by the 
University of California Radiation Lab 
oratory for research programs it conducts 
at the Livermore site. It is scheduled to 
be in operation by December 1956 


RESTRICTED DATA PERMITS 


The Atomic Energy Commission has 
approved a proposed regulation establish 
ing procedures and criteria for granting 
permits for access to confidential and 
ecret restricted data relating to civilian 
uses of atomic energy. Restricted data 
which are primarily of military signifi 
cance are not within the scope of this 
program 

Under the 


confidential restricted data may be made 


‘access permit” program, 


available to any person who can show a 
potential use or application of the infor 
mation in his business, profession, or 
trade. However, secret restricted data 
may only be made available to persons 
evidencing a need, limited to a definite 
period of time, for specific information 
having an immediate or significant effect 
upon their business, profession, or trade 

Each individual who is to receive con 
fidential restricted data pursuant to an 
access permit must obtain an “L” clear 
are necessary to 


ance ‘YU clearances 


receive secret restricted data 
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AMERICAN ORDNANCE ASSOCIATION 


\ patriotic, educational, scientific, nonpolitical, and nonprolit- 
making organization of American citizens dedicated to scien- 
tifie and industrial preparedness for the common defense 


OFFICERS 


President 
American Standards Association, New York, N.Y 


George I. Hussey, It 


Vice-Presidents 


Harvey ¢ Knowles, Procter & Gamble Company, Cincinnati, OF 
lout DP Kk. Shethelid Corporatior Davto Oh 
Ro rt hi yers | irvo 1) mion, 4 hrs er ta rpor ition [Detroit Mict 


Stanieyv ¢ Hope | ‘ Standard Oil Comy inv. New York NY 


Regional Vice-Presidents 
Carl S. Hallauer, Bausch & Loml Optical Company Rochester, “N.Y 
Daniel J. Martin, Hughes Tool Company, He ton, Tex 
K. ‘T. Norris, Norris-Thermador Corporation, Los Angeles, Ca 
John M. Olin, Olin Mathieson Chemical Corporation, New York, N.Y 
lohn S. Pteil, Stone & Webster. Inc... Boston, Mas 
Paul Pigott, Pacific Car and Foundry Company, Seattle, Wash 


William |]. Rushton, Protective Lite Insurance Company, Birminghas \ 
W. G. Swartchild. Ir... Swartchild & Company, Chicago, Ill 
jn ( harles M W hit Rey bli Stes Corporation Cleveland Oly 
Dean Witter, Dean Witter & Ce nanv. San Francisco, Calit 
lreasurer 
Ja 1) Mf Intvre W ashingtor 14 
(Counsel 
John R Delate 1) itv Ma na 1 Hone New y rh \ y 
Assistant Counsel 
F. Floberg—Kurl i! vy, Cree Mart | Washingt 7 
Executive Vice-President 
Leo A. Codd, Washington, DA 
Secretary 
Florence G. Ferriter, Washington, DA 
DIRECTORS 
| l ‘ Ma 1) ion, Chrvs Cx itn ( | I Lusse J \ 
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V 1) [4 ( r( ) 
1) | (a cnte W t 1) if ( t 1’ { ‘ ‘ 
H ( Los Angeles, Ca () 
M VN. ¢ i I i Erie ( in M i \ 1] MI Vast pf 
Pa | |.) Food Machine Chemical ¢ | | i ! { 
Sa ( | k H. Pa " 
BPI American lro St Institute Y Y Jot ? x WV | 
H ( ~'s Ine C,ult Chil Corporatior Pit t Pa | ! if 1) { 
R. FE. New York. N.¥ ( Mi D 
m < fe “ | Stat wd ©) ( i ‘ y r y I | | ‘ | { 


July-August 1955 








ADM. ARLEIGH A. BURKE, U.S.N. 


Chief of Naval Operations 











Sea Power for Freedom 


Our Navy has the task of keeping the sea lanes of the world open 


September-October 1955 
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Adm. Arleigh A. Burke, U.S.N 
the Chief of Naval Operations 
was graduated from the United 
rhe} e witnessed a vhty et States Naval Academy in 19235 lyance 
He served at sea in the ARi7uNA 
fort at Geneva to litt the coun and the repair ship Procyon un | } 
tric ‘ the Western World til he reported ashore for a 3 et 
year postgraduate course in ord 
thove their a Ost ind ISPelon nance engineering from 1929 to 1 al 
It j proba c that a meet yona high 1932 , 
At sea again in cruisers and 
plane to ¢a te ional tension Wa destroyers until 1940, except for u 
ivreed to beca the steadily increasin » 2-year tour in the Bureau of 
Ordnance, he gained fame when 
trength of the alliance of tree itor commanding the destroyer Mi , ' 
I ul mmpre cc the Commut t ruler roORD for outstanding gunnery il 
, performance, winning the fleet 
with the ced lor suuiOn competition in 1939 mn a 
Chi illiance of the Unned State From July 1940 until January it 
, 1943 he served in the Inspection 
with Wester Pure pe to dete I the tree Division of the Naval Gun Fac 
world ag t the Clon nist etlex tors DM 
At sea in February 1943, he \ 
tive te Un ue t the hed . Uri was im almost continuous action ,* 
cal port h other. Mutua pport throughout the remainder of the 
a , : ’ , : wer as Commander of Destroyer 
—— — " on : : Division 43 then 44, Destrover ‘ 
hart On ree | he resent ' Squadron 23 (the famous Little \, 
Jeavers ind Chief of Staff to 
cumsta : irly, it required that Vice Adm. Mare Mitscher, Com HH 
the Unite State tie itn th the mander birst (Carrier Task 
Force, where he held the tem 
rreatest ria otent x ab to , 
' porary rank of commodore 
end tor ira ‘ ind teria After the war he was Director 1} 
; of Research and Development in 
withe mn " the Navy Bureau of Ordnance 
W ithe ( ‘ until January 1946 when he ' 
reported to the Commander 
“an ' ne - . Fighth Fleet, and later to the 
‘ ' lespair, and ‘ Commander, Atlantic Fleet, as 
| ( chiet of staff 
; sn nds ' F In July 1948 after a vear on 
ist dom i the (,eneral Board he assumed 
command of the cruiser Hi 
on then reported to the 
MMHE Na tash tl illia Chief of Naval Operations for , 
| ' a several assignments 
_ : . ' In the Korean W af Admiral 
| ited Sta thy tre est Wa Burke commanded Cruimer Di 
vision 5 and served ms senior . 
e , orig Ke ; ; , { » Naval representative on ! 
ontrol « r the Armistice Commission at 
r} ’ Panmunjom 
. . : : His recent mssignments since 
j™ cr i | February 1952 have heen Direc ‘ 
tor of Strategu Plans Naval 
to t | r ead are i , i! Me 
Operations ; Commander, Cruiser 
va tha le oper ‘ the Division 6 ind (Commander 
ar 2 ” snl dine thu sila Destrover Force, t S. Atlantic 
Fleet ‘ 
a! ti cf ‘ f i ’ 
\ ci ira ol ! } if aj if {) 
iment a read te wt out the é ull « ! ! | 
Lash if i trik ore i . | « ‘ ! ratt thee 
rine a la irine force if-rany ‘ te ‘ ‘ j re 
ny patre sircratt ‘ r P 1 j ’ ‘ . , ° " 
‘ ort a } ‘ umphibne orce tT i ite i Kea ! 
j 1 the i wortant ‘ sti ervice } 1 tec! ! 





Global Mobility 


Our greatest single military advantage is one which is con- 


ferred upon us by geography, deve loped by Our expert nce 


and environment, and which no land-based enemy can duplu ati 


United States and our allies 


rywi 


of the free world possess one mil 


itary advantage probably, when 


all 1s sand a decisive advantage Ww hi h 


cannot be offset or diminished by the 
shifting seesaw of scientihic research or 


engineering That advantag 


progress. 

is global mobility. 
We are all too familiar with the flood 

counterestimates by 


of estimates and 


which we are daily shocked or soothed. 
Breakfast-table headlines announce por 
tentously that the U.S.S.R. is “ahead’ 
of us in the production or design of 
other next 


this, that, or the weapon; 


day the statement is denied with an 
other set of figures 

Most readers of Onpnance will be well 
aware how little all this really means 
that comparisons of this sort, narrowly 
based and expressed im terms of num 
bers and of weapon characteristics, are 
of strictly limited significance in judg 
ng the relative potentials ol great na 
tions 

If the other side is ahead of us in the 
production rate of, for example, 
long range bombers at this mo 
ment, they will not necessarily 
retain that advantage this me 
have a jet 


next year. If we 


fighter in production which is =e 


faster than anything they have today, 
that is no assurance that in three or six 
or twelve months they won't be turning 
out aircraft that can fly rings around 
out prick ind yoy 


Americans, with a century and a half 
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Maj. George Fielding Eliot 





Vajor Ehot is military and 
naval correspondent with Gen 
eral Features Syndicate and 
military analyst for the Mutual 
Broadcasting System. He 1s 
author of several books and a 
frequent contributor to the 


pages of CORpNnanct 





of industrial progress and inventive 
genius behind them, are accustomed to 
and to todays mura 


miracles seciny 


cle become obsolete almost betore it 


has been translated from blueprint to 


reality 

[he long history of the shifting bal 
ances—between gun and armor, min 
ind minesweeper, submarine and anti 
submarine, just to mention a tew has 
little faith in quickie” 


left us with 


comparisons. As we look forward to the 
infinite possibilities of the future, to the 
new sets of balances and comparisons 
that may arise in the held of nuclear 
weapons or guided missiles, we are, of 
all peoples, the most likely to 
realize that eternal vigilance—in 
the laboratory, on the proving 
ground, in produc tion enyginecr 
ing, and in all the vast complex 
of the related helds of techno 


logical indeed the 


progress 18 price 
not only of liberty but of survival 


Yet over-all 


trom 


comparisons based on 


data drawn these processes are 


not easily available nor, if available, 


can they be simply stated and readily 


grasped even by highly trained special 


ists in the field of weapons evaluation. 


Nor can our knowledge of what the 


other side is doing—of how near they 


are to a “break-through” on such and 


such a problem or of what production 


potential they may be planning to 


achieve next year he as accurate as we 


might desire 
In cold war as in hot war, at est 


mate of the situation is beclouded by 


a considerable amount of fog, because 


Ww hose 


there exists an enemy purposes 


and capabilities cannot be fully known. 


This ines ipable fact 1S not casy tor 


] 


the public it large to live with even in 


hot war where the time limits are com 


paratively short and where guesswork, 


good or bad, is quickly overshadowed 


by results. In the long, strained years ot 


a cold war, the ebb and flow of rumor 


is unsettling, to say the least. Such 


strains, long continued, may even have 


a cumulative effect on national deci 


sions, becoming the vehicle of exploita 
cynical 


tions by opportunists or mis 


guided enthusiasts 


- is, 


well as a steadying source of conh 


therefore, a useful antidote, as 


dence, to realize that perhaps our 


greatest single military advantage 1s 


one which the enemy can do little to 


diminish by any hidden effort, which 


can indeed be whittled away—if it ever 


take 


is—only by our own neglect to 
proper advantage of it 
Global mobility—the capability ona 
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that strat 


methods. Al 
maki 


Russian (all 


formation about our 


does not mean that the 
practice those methods with any hope it fig 
If they ur again the the « 
the limitation 


hati bpd 


doctrine 


doimy is an 


other. It did Ru yood m igit4 
vhve depende i swilt coordi! 
| often ivainst CGrermany that 


nated 
the Russian commander in chiet, the 
| Duke Nichola Was well aware we 


(srand 
ble didnt have the human 


the wb 
oOmiiZatior scm thre 
trim the ery quali 


yencrals 


mess of 


ml 
the olfen it the out ~ 
ir. It was un-Russian 
it that way Feet were 
ittemmpet 


ive ol the 


And it ended in disaster at Tannenber; 


Russia little yoo 


So 1Qo 
that Admiral Makdro knew better 
than to tie down a feet to the detense 

fortihied harbor 
and tryiny 


That was Russian 
doctrine to run 
ounter to the established torm cost 


M KATO 


Russian cause 


with no ben fit to the 


Wi hall not see im this yenecration 


the Russians CQUITIN, 


suddenly 
mobility or adopting a doctrine 


wtegy. And as lony as 
en think o 


bile str that 
no Kremim be can ¢ 
with the United Stat unless he 1 


or his counts 


ol none | 


wer that ylobal nobil 


remem 
ist a bright ite) 


not jt 
Pentaye 


camed up in the 
the outgrowth 


experi me lo begin \A 
reat land-continent, trontit 


ton the orld’s two prin 
it Panat 


the i 


ersatil madustrial syst 
foundations laid long ago w 


untroubled by any threa 
ir sO that we could devote 


ittention to our 


w Icha 


distance 


lea that 


had to 


| | 
mics, ana 


which 


tal thinking was directed toward 


ny use of our id 
he we must, on 


xeans rather thar 


< 
inder 


World W ould 


tempor iry base con 


re instrumental 


kmpire 
biKOC WIS 
ifrier 


ethoen 


owel 


landing troops 

‘ 
on hostile hore Wi 
vorld most ethcer 
port ystem well is nie 
range into atrcratt of many 


further extending 
Tile ling 
Today ti i 


that Ameri 


con 


A) 


on hixed 


reater str 


iny other mayor 


The Ru Lats ha 1 ! 
I Nno;r 


in what this 


Son 
expansior 


mean. In Gree 
te mpted 


ne the 


to over 


people by 0 
" 
ly Russian we por 


were dete ited 


with their back 


The Rus 


understanding i 


! 
d, “that the 


Northern Crreece 


} delivered 


J 


i 


Wi 


test 
en 
he 
t © 


oul 


CCOnOTnY 
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Naval Ordnance Outlook 


A discussion of the various funds into which Burean of Ordnance 
appropriations are divided in order to ensure well-balanced 


programs for research, shipbhulding, and weapons production 
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Navy 

Procurement of ordnance & 
ammunition, Navy 

Research and development, Navy 
ordnance 

Shipbuilding and conversion, Navy 
ordnance 

Aircraft & related procurement, 
Navy (ordnance 


Ordnance & facilities, 





Ordnance for new construction, Navy 


Per cent 
KF. Y PF. Y Increase 
1955 1956 or Decrease 

$190,925,000 $152,889 000 4.2 
251,661,000 260,542,000 8.0 
120,971,000 123,749,000 2.3 
105,776,000 156,512,000 45.2 
50,000,000 57,203,000 +144 
34,000,000 25,000,000 17.6 
$783,333,000 $809, 495,000 3.3 








Table | 


i sensible course can be plotted which 


oliers the best possible chance ot suc 


cc’ 

On the other hand, when mobiliza 
tion of the armed forces has been 
ordered and active military operations 


have that 


priceless commodity 


|> an 


SC ATS 


started or are iniminent, 


time, disappears. 


emerpency, funding lor fr 


h and development will be no 


problem however the necessary facili 


ties and scientific and inecring tal 


eny 


ent will be in great demand and in 


y 


| he re 


well-considered 


short supply. will be no time 


for sober, evaluation 


of new ideas; production engineering 


and the end result is wasteful 


skills 


sullers 


use of our ind critical raw ma 


terials 

In secking a solution for an urgent 
problem, it might be necessary, due to 
lo embark on ™ veral cle 


lack of time, 


velopments, building several expensive 


experimental models of different con 


cept or design, and finally go into pro 


duction ona poorly ngineered model 


which would appear to offer the best 
| 
chance of success 

The lesson 1s obvious let s do our 


research and ce velopme nt in peacetime 
in so tar as possible and have weapons 


“on the shelt ready to go when 


need d 
he 


for the building of new ships and for 


next item noted in the table is 


the conversion of existing ships to 
modernize them and adapt them to new 
weapons 


Llere 


last year’s shipbuilding and conversion 


a COM parative examination ol 


program against the fiscal 1956 pro 


220 


A breakdown of 1955 and 1956 funds requested of Congress for naval ordnance 


yram is in order and can best be ob 
tained by noting Table 2 on page 221 
Probably the most significant item in 


inother 


Pabl 


large 


2 is the authorization for 


carrier of the Forrestat type. 


This will be the fitth shiy of this class 
year 


authorized in five successive 


They will not all be identical, of 
course, but each will reflect improve 
ments and cle velopments some ot the 
siynificant ones beiny slanted decks 
steam catapults, and the ability to 
handle larger and heavier aircraft 

\ healthy destroyer building pro 
gram 1s noted too This will ob late 
block obsolescence and ensure a 
steady improvement program in the 


building of these important ships 
The thre guided-missile Irivates are 


important clements in the fiscal 1956 


building program, too, and indicate the 


rs i 


trend in a detens 


from guns to mussiles 






The mcrcast if} nu 
4 cle if powered subma 
- 
rines 1s noteworthy, 
with two authorized 
for fiscal year 1955 and three more for 
the next fiscal year. Here we have tan 


gible proof of the success the Navy is 
experiencing with the Naurint 


It that the Navy 


1s noted, too, is 
still building some conventional sub 
marines because ot the high cost and 
experimental nature ol the atom 


power plants. This is a sound program 


In the field of conversion and mod 


ernization of ships, Table 3 on page 
221 gives the status of the year pro 
gram 

It will be noted that the total con 
versions are up sharply from 13 in 


1955 to 24 U sca 5! I} irricr 
conversion program ont it i 
healthy rate 

The fact that the conversior 
destroyer and two cruiser ire relates 
to shipboard guided-missile installatior 
is ol particular significal I he c ire 
prototype conversions which w be im 
portant in maintaming th tential 
value of existing ships in both the a 
tive and the moth-balled r rve fleets 

Returning to Table 1, it will be 
noted that ft" 41 6195 fund lor the 
procurement ol ordnan it lor 
building of new ships and for the cor 
version oT ¢ ting shi ire $1 
776,000 and tor fiscal 1956 tl ind 
will be $) O81 2.06 i sha rease 
of over 45 per ent 

This increase is due to the high cost 
of the first pilot-ling production models 
of new weapons and their handling and 
launching devices which will go into 
the new and the converted shy 

CGsuided mussiles play 1 very impor 
tant part in this program. We now 
have several experimental shipboard in 
stallations, and this year two converted 
guided-missile cruisers, the B and 
Cansperra, will join the fleet Dhes 
cruisers will be equipped to fire Ter 
rier, an at detense weapon 
ae next item in Table 1 ts tor au 

cratt ordnance and tor related pre 
curement Here the basi ippropria 
tions, of which these funds are a part 
are handled by the Navy Bureau ot 
\cronautics 

The 1955 |! Inds mot ted Oo > 
million with an increase of about $7 
million, Or a little over I4 per cent, for 
195%. 

The final item in this tab $24 
000,000 Tor Ig and 3245.0 ror 
1950, 18 a ort « icanup it te 
pro icle ish to pay the prior years 
contract authorization. There no real 
significance here, except that it results 
trom a change in the Navy's budget 
structure and budget proce 

The final. total, then, for funds avail 
able to the Navy's Bureau of Ordnance 
tor twelve months starting July 1955, 
is $809,495,000—a sizable sum to main 


tain the 


readine $s 


ve 


ars 


Navy 


lor 


] 


it an acceptable evel ot 


the 


next 





/ 


and succeeding 
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Carners 
Submarines 
reneral provisions Destroyer escorts 
yen | \ 


| (_ruiser 
ition bill tor the Depart 
’ Cruiser, guided-missile 
nD } 

is msec ry the 
t Destroyer, guided-missile 


Auxiliary 








Table 3. Comparison of ship conversion programs, 1955 and 1956 


or transter by contract or 
otherwis # work that has been for a re M \ } I verni 
period I years) of more per demonsts cad | i pris ompetit 
formed by ian personnel of the cannot | rl lacturers 
Departs { Detense unless justified This | ‘ i Many 
riations Committees ot torth | 
House i Representa pustaly mtinu 
ninety days in van ment ot Government 
or transter, that cial or industrial tacilite 
economically sound dithcult to deters 
of performance ‘ what the balanced effect will be 
or without danger to the two sore wi it opposil 
national + ‘ Provided, That no 
such dispo r transter shall be made existing ! bias l] |> my ct 
if disay by either committee probabl iu Wi ! ! per nance i 
within } period by written \ d financial s priate to 
notice Secretary of Detense port igh n | operation 


Dhis 


a Congressional reaction to current Dx paraygrapl to the n f | C,overnnn 


‘ ral provision appears to be changed indicated 
partment of Detense policies to sup Here it 
port and ter private industry. This Posty nad ‘ in addre 
policy 1 nunciated in a directive re y a n ta d Forrestal on 
leased on pril 2 14 ind » quoted f ru i ! ’ , inth Annua 
busine ) i i I Mul American Of 
irtment of Detense sup ture ol anal I New York 
principle that free com flexible and ' vy be used Che 
rise should he tostered hy cinerye 
Theretore, it is the policy than 
Department that the 
nment-owned ind op 
ind industrial typ ratiot 
be iuthorized alter contrary 


2. Comparative study of the 1955 and 1956 shipbuilding programs 
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Submarines, nuclear 
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Fire Bombing of Cities 


The indiscriminate use of mncendiarics in World War I caused more 


casualties than the atomic bombs that struck Hiroshima and Nagasalk / 


and should be banned by agreement as a weapon of mass destruction 


the last yreat 


ri hot SUPP asin 
wal having ended as a did in the 


summer of 1945, that the subject of 


toni bombing should ha c become in 


yoverninents 


obsession of } 


homb 


and peoples 


SUCCESS, OF Apparent success ol the 
\t 


the use ott iainst the two Japa 


shox k 


Was spectacular the sur 
tive 
nese cities came as a to the con 
science of mankind 

li at had been dropped on the Japa 
nese troops in lwo Jima or Okinawa the 
reaction to the use of it probably would 
There 
wick spre id feeling that such a weapon 


hould 


was 


not have been the same was a 


hot be used apain Ixpression 


given to that feeling in the resolu 
tion tor the elimination of it from na 
irmiaments which was adopted 
Assembly 


of the United Nations in January 1946 


unanimously by the General 

Since then, debate on the carrying out 
of the resolution has pursued its check 
ered 


course 


only a part of a wider 


‘T" Ik. problem ts 


one that has existed for more than 
forty years, [tis fundamentally the prob 
lem of the bombardment of centers of 
population trom the air. It is this partic 
ular kind of attack which causes special 
concern and ipprehension and, it must 
w added 
1 good deal ot misappre hension 


There I 


has been and us the subject of 


sa widespre id beliet that 


| 
will be well tf we can only get rid of 
the new superweapon it all existin 
ton} ol both fissior i 1 Purse iM 


J. M. Spaight 








Mr. Spaight i well-known 
British military analyst and 
frequent contributor to the 
pages of ORDNANCI 

ire destroyed, if no more are made, and 


if atomic energy is utilized solely tor 


Phat beliet 1 


} wetul purpose 5 imi 
taken one, The problem will only be 
halt solved uf that 1s all that is dome 


Chere will remain the problem otf the 


fire bomb. It, too, is a new weapon it 
beyan to become a really big problem 
only im the last wat and only ibout 
halfway through that war. Only then 
did incendiary bombing first begin to 


take on the proportion of a major opera 


tion of war. And tt was from its begin 


ning directed at inhabited localities 


By the end bombing was laryely i mat 


ter of the incineration of populated 
ireas. Far more urban destruction was 
caused by incendiaries than by high 
explost cs 

Phe incendiary bomb destroyed out 
cite im expert who Wa mspector 
veneral of German tire services in th 
war has stated High CXDLOSIVE piave | 
only a secondary role thi ri 
dt hha It was hee iuse the results of the 
employment ot high-explosi ¢ bombs 
were on the whole disappointing that 
hire bombs came to be used more and 
more by the Roval Au For Hi 

The first significant employment ¢ 
them wa iainst Lubeck on the 

Marcl s 142. Lubecl i\ a 


hort Bri 


! 


tt 


many old vooden hous i 
highly vulnerable to fire. Bomber ¢ 
mand, wa add vas under px re tron 
the Air Staff to « ploy ana ry 
form ot attack against nt. The ettect wa 
i cata troy he lor the town 

Nearly a month later, on the unit « 
April 23rd, Rostock was similarly at 
tacked and suffered sull vreater dal 
age, nearly seventy per cent the ol 
town being cle istated 

*L¢ 11 result tood out whiny 
e contrast with those ach the 
explosi r bombing of the first j urt of the 
war It was ommonty lve al in 
Britain at the time that enorme Man 
ive was being caused by the ra rte 
Germany, and that belief was « lentl 
shared by the ernment W hit 
hall 

Sir Archibald Sinclair, the Secreta 
of State for Air, said in the Ho 
Common \uygust ) la 
sure won have struck the | ora 
member i wr that « i 
tively smal ore ‘ hea ’ 
should be ible to infhet i 
yreater damaye pon the i 
of Grermany tha their ‘ 
bombers has ve bee ne te 4 
u 

Phe reason, | id i tf i 

ent yiorie pirit oO ‘ I 
cre the tral ( 

‘ m 
\ he ¢ 
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had been su sed, and that « 
not ever town had 
tacked 
mistaken | n and Saar 
Saarbrucken. Mistakes ot this k 
made by the German bomber 
formation of the ent to attack 
lor instance wombed Dubli 
Hitler wore it’ the Luttwafl 
military conterence on | 
You can't find London! 
hame! We t find Lond 
has ; ‘ k ometer 

trom the 

tow! 


were 
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Russians subsequently reported the 
death toll as 300,000. Herr Rodenberger 
states that, including relugees, there 
were over 1,100,000 people in Dresden 
on the night of February 13th and that 
a third of this number were killed 

All figures of casualties can be, how 
ever, nothing more than guesses. The 
city was crammed with new arrivals in 
unknown numbers on the night of the 
disaster. The death toll was undoubt 
edly very great, but no exact count of 
the victims was possible, There is little 
doubt, however, that the figures quoted 
ibove are exaggerations. The dead may 
have been in the neighborhood ot 30, 


000 


I> LIMATES of air-raid casualties are 

4 usually inflated. It was reported at 
the time, and has often been repeated 
since, that 30,000 people were killed in 
Rotterdam in the German attack of 
March 1940. Actually, less than a thou 
sand perished 

In Dresden, says Herr Rodenberger, 
hell broke loose at 21.35 hours on Feb 
ruary 13th, when the first attack, which 
lasted forty minutes, was launched on 
the city, Fourteen hours later the great 
city Was a mountain of ruins-——a mass 
grave. Phosphorous canisters and ben 
zine bombs rained down on every quar 
ter of it, falling alike on factories, on 
dwelling houses, on hospitals, on rail 
way stations packed with refugees, on 
the wild animals, mad with terror, in 
the zoo, Even the asphalt in the streets 
caught fire, 

Writing six years alter the catastro 


Herr 


“Dresden is today, in the year 


could say: 


P 


phe, Rodenberger 
19st, a dead city.” 
Dresden was raided to help 
Russian operations; it was a cen 
communications for the 
The 


were characteristically ungrateful for the 


ter ol 


kastern Front Russians 


help. They capitalized the tragedy for 
purposes of propaganda, The city was 
in their zone of occupation, and on each 
anniversary they staged a commemora 
tion in which the brutality of the Anglo 
attack 
the usual fulminations and thunderings 
Western 


American was denounced and 


against the vicious “war 
mongers” followed, 


“| ighty per cent ot the damage done 
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to the German cities by the US-RAF air 


offensive was caused not by high explo 
Gen. H. H. 


proportions in 


sives but by fire bombs, 
The 


Japan were approximately the 


Arnold has said. 
same. 
The destruction in that country, an ex 
pert has stated, was “overwhelmingly 
incendiary. 

The most damaging attack was that 
on Tokyo on the night of March 9g, 
1945. It was an all-incendiary attack. 
The 53,793, 
greater than that at Hiroshima. 
As stated in “The Army Air 
Forces in World War i,” Vol. 5; 
“No other 


either in Japan or in Europe, 


death toll, was 


attack of the war, 
was so destructive of life and property.” 
In some of the later raids on Japanese 
towns the USAAF dropped the 4-pound 
Inapnesium thermite incendiaries, no 


Kobe on March 


vast destruction was caused. Osaka suf 


tably on 16th, when 


fered very severely on the night of 
March 13th, as did Nagoya on the night 
of May 14th. The great city of Yoko 
hama was also fire-bombed, and Tokyo 
had to endure further raids. 

By the end of the war, says the official 
American history, “the six most impor 
tant industrial centers in Japan had been 
ruined, Millions of people had lost their 
lives and the evacuation of survivors 
had made it difficult to secure labor for 
those factories that remained.” In one 
of the secondary towns that were at 


tac ked, 


came to “the fantastic figure of 99.5 per 


Toyama, the burned-out area 


cent,” 
“The mass killing of women and chil 
dren,” Gordon Dean has written, “and 
the fear of retaliation in kind is, 


in my view, what causes most 


people to be more revolted and 
horrihed by the thought of 
atomic wartare than they appar 
ently are by the thought of war 


fare per se. But none of these things 
would appear to apply to the use of 
atomic Weapons against troops.” 

It is curious that of those who have 


commented on this aspect of atomic 
bombing hardly any one has mentioned 
fire-bombing in the same connection. 
Dr. Vannevar Bush is the exception. 
After pointing out that the new incen 
diaries used in the war were “terrible 


things that spouted a sticky, hery paste 





and viciously burned whatever man or 


materials they reached,” he wrote It 
is notable that after the war, when the 
whole affair could be viewed more so 
berly in retrospect, the few protests that 
were heard were directed against the 
atomic bomb and not against the hr 
raids, which were more terrible.’ 

The international discussions on the 
control and prohibition of weapons ot 
mass destruction have resulted so tar in 


deadlax k 


been unable to agree to the pro 


The Soviet Union has 


posals put forward by the West 
@ece crn Powers. Would it not be pos 
sible, meanwhile, to reach an in 
terim agreement on one of the 


woblems which are involved? is the 
probl hick lved? It is th 


problem of the use of weapons which 


are mass-destructive and nondiscrimina 


tory in their effect against centers of 
population. The fire bomb clearly falls 
within that category of weapons. 

An international agreement not to use 
either nuclear or incendiary bombs 
against inhabited centers would seem to 
stand a good chance of being accepted 
and of being honored. Certainly no 
such system of control and supervision 
as that proposed for nuclear weapons 
could be applied to incendiaries. All 
that could be done would be to follow 
the line take nin regard to potson gas in 
1925; that is, to rest content with a sim 
ple prohibition and to trust to the good 
the observ 


faith of the signatories for 


ance of it, 


HAT trust has not been betrayed by 

the parties to the Gas Protocol ot 
1925. A solemn renunciation of the par 
ticular manner of making war here in 
question would have at least as much 
prospect of success. It is so manitestly 
to the interest of all nations that their 
cities should not be destroyed that one 
cannot conceive that an undertaking not 
to drop nuclear or incendiary bombs 


The stock 


objection that a mere promuse would not 


upon them would be broken 


be worth the paper it was written on ts 
by no means as convincing as those who 
raise it think. The plan is worth a trial. 

To go further and to ban all bombing 
of inhabited centers would probably not 
be militarily acceptable. There may be 
vitally objectives 


in them important 


which it would be, in effect, a military 
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necessity tor the opposing belligerent to 


out of action. If such objectives 


put 
were attacked with high explosives by 
aircrews highly trained in_ precision 
bombing and equipped with the neces 
sary instruments tor ensuring accuracy 
ot aim, there would be no reason why 


the town in which they were situated 


should suffer very widespread damage. 
There would be nothing like the devas 
caused it nuclear 


tation that would be 


or incendiary bombs were dropped. 
F towns were accorded immunity 
from all kinds of bombing attack 


Great Britain would be deprived of an 


operational advantage which, as a result 


of her air strategy, she possessed in the 


last war. It was then claimed, and 
rightly, that Bomber Command's incur 
sions into Germany had the effect of 
keeping the war in the German air, of 
tying down detense forces for the pro 
German towns, and of 


tection of the 


causing the German Government to 
devote more attention to the production 
of fighters than of bombers, with a con 
sequent lightening of the weight of 
German air offensive against targets in 
Britain. 

If military objectives in towns are still 
liable to be attacked with high explosive 
bombs, provision will have to be made 
for the defense of them, over and above 
the numerous extra-urban targets which 
can be attacked with all kinds of bombs. 
The operational advantage referred to 
will thus be maintained. 

Opposition to such a proposal as that 
made here is to be expected from ad 


herents to the view that the exist nce ot 


“By the end of the war, 


the weapons of mass destruction is the 
best deterrent of war and that tor that 
reason we should be caretul not to ban 
the use of them if we want peace 

The threat which they hold over the 
great centers of population 1s, this school 
ot thought urges, the compelling terce 
tor the preservation of peace. War will 
not come, it is argued, as long as these 
monsters of destruction are in the world 
and may be used against the world’s 
cities it it did come 
time, another 


Ke n 


has been a foremost exponent. It is 


There ts, at the same 


and different view of which G. F 
nan 
that the effect of the emergence of the 
new weapons will be not to kill war but 
only to kill a special and infrequent 
kind ot war, and that i will leave the 
commonest kind, limited 

Mr. 4 


war, untouc hed 


Kennan has written 
have become 


‘ People 
accustomed to say ing 


that the day of limited 


war is over. | would sub 

mit that the truth is exactly the Oppo 
site; that the day of total war has passed, 
and that from now on limited military 


oper. wons are the only ones that could 


serve any coherent purpose 


Sull, i wall be a gain if total war ts 


to be no more. But what if the deterrent 


And it 1s to 


disappear if the declared intention of all 


ot it were to disappear 


civilized nations is carried into effect 


‘| he ‘C 


sentence of death on weapons of mass 


nations have passed suspended 


destruction. They did so when they ap 


proved unanimously in the General As 
Nations im fan 


sembly of the United 


uary 1946 the elimination of s1 


ons trom national armaments 


All that has 


sentence 


delaved the exe 


the has been a diftere 


opinion as to the precise nal 


which it should be carried out 
weapons ar im tact 


peace, if it would be wiser 


thought not to ban but to cherish t 
then the policy which has been th 


cepted one tor nine years will ha 


be revised. No indication has beer 
that any government does in tact ce 
a revision of it 


talks in the Dyas 


armament Committee of the United Na 


It is true that the 


tions have resulted so far in deadlock 


The ck idlock 


will be broken sooner or later 


will not last forever. It 


and per 
haps sooner than many think, That be 
came a possibility when the Soviet Ci 
declaration on disarmament 


May it t 


Russians had moved an 


crnments§ 
was made public on 
showed that the 


appreciable way toward { 
Western 


hitherto 


[' is por 


way will be 


rcceptance ‘ 


proposals which they 


flatly rejected 


toundly to be hoped tl a a 


found out of the 1 ca 


HITD passe but, as already stated, it would 


ln wronly t issurne that « erythi n 


the international will then lb 


[he 


wit 


x arc n 


lovely particular question her 


dealt that of the use of incen 


diary bomb igainst centers of poy 


tion, wil not necessarily ha 


settled 


Until ut ts, a threat secondary 


that represented by the 


bombs wi hang ove 


bombing was largely a matter of the incineration of populated areas 





Phe delta-winged supersonic all-weather jet interceptor shown above is the Air Force's new Convair F-102A (Air Force photo 
Below is the Chance Vought XFSU-1, the Navy's newest supersonic jet fighter. It is designed for carrier operations and makes 
much use of titanium. Both aircraft are powered by the afterburner-equipped Pratt & Whitney J-57-P-4 turbojet engine 
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Army Logistics, 1955 


Major objectives have been set up im the eritical areas of supply. 
maimtenance, transportation, personnel management, organization and 


control to prepare the Army for its vital task in the ANir-Alomic Ae 
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business administration has been in 
creased this year from 40 to go, and 
next year the number to be trained will 
be further increased, 

A comprehensive study will be com 
pleted by November 1, 1955, showing 
our needs for training in all aspects of 
procurement, production, and supply 
management. 

Total costs for all activities at depots 
in the continental United States are 
about $45 million a month, About $13 
million of this is charged to indirect 
operating costs. 

On October 26, 1954, a task force was 
appointed to work out the details of 
integrating all fiscal accounts of any 
given depot into a single allot 
Pilot new 


ment, tests of the 





structure were initiated at Let 
terkenny Ordnance Depot and 
Atlanta General Depot on April 
C, Finucane has directed us to com 
plete the installation of the basic system 
in all depots by July 1, 1956. This will 
give all depots a uniform system of pro 
gramming, funding, accounting, dis 
bursing, and reporting. 

The accomplishment of this task will 
close the last big gap in the moderniza 
tion of our depot management by ap 
plying modern business techniques to 


the evaluation of depot operating costs. 


a= IRVEY of commercial and indus 

trial type facilities is being con 
ducted by the Army to determine which 
will continue under Government opera 
tion. Meanwhile the management of 
such facilities is being improved through 
introduction of modern systems of pro 
duction control, engineered standards, 
cost accounting, and business-type fund 
ing. 

We have made great progress in re 
cent years in our process of computa 
tion of requirements and are as far 
advanced in this science as any one we 
know. 

ihe most important short-range ob 
jective in the held of requirements 1s to 
find a way to explain the process in 
layman's language and put an end to 
the wholly unjustified suspicion that re 
quirements are rigged to support big 
budgets. 


The first fact is that requirements are 
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Fe 


we equipment F 
residue. Five 
crashed into another agonizing 
tooling-up period all over again. 
1, 1955. Under Secretary Charles Gest, cree 





derived trom the commitments laid 
upon the Army. The second fact is 
that the computed requirements repre 
sent 100 per cent, or the maximum fig 
ure, which we seck to approach on the 
time schedules of total defense policy. 

The best of all war reserve assets is 
a mobilization production base. It costs 
far less than the alternative which is an 
increased stock of munitions produced 
in advance, stored and maintained at 
great cost, and gradually becoming ob 
solete. 

In the twentieth century we entered 
three great wars with a completely in 
adequate mobilization production base. 
At the end of World War II the Army 
had to give up all its production 

except an odd-lot 


years later we 





The country seems to have 


We are 


mitted to create and maintain a stand-by 


learned the lesson. now per 
production base. The industrial-mobili 
zation program will need a lot more 
money over the years to round out the 
production base satisfactorily and main 
tain it in good condition. We hope the 
country will continue to support this 
program. 

Providing equipment to the troops is 
Keep 


ing it in good working condition is 


essentially a problem of supply 


essentially a problem of maintenance, 
and the furnishing of repair parts goes 
with the maintenance. Four-fifths of all 
the different items which we supply are 
repair parts, and trying to deal with 
them like bulk supplies is not 
the best solution. 

In 1953 we began a many 
pronged attack, with the parts 
inventory as the first big target. 
Although the inventory and the 
number of separate items of repair have 
been reduced, the logistical system must 
find the way to get the right repair part 
to the man who needs it a great deal 
faster than in the past. 

The following major improvements 
in the repair parts supply system are 
indispensable 

Be We must greatly reduce the num 
ber of items of repair parts we have to 
distribute. 


2. We must greatly reduce the long 





requisitioning time trom overseas to the 
zone of interior. 
3. We 


movement of repair parts all along the 


must greatly expedite the 
line. 

4- We must push harder ind harder 
for standardization. 

5s. We must make more use of the 
capabilities of our producers in indus 
try to assist Us in training maintenance 
personnel, in planning and providing 
tools and test equipment, in preparing 
manuals, and in actual maintenance 
with the troops during the introduc 


tion of new equipment, 


STEADY progress is being made in 
\ all these areas. The sum of these re 
ductions in variety, quantity, and time 
will give us smaller pipelines, lower 
overseas stoc kages, and faster delivery 
to the user. 

There remains still another area re 
quiring improvement; that is in coordi 
nating between the maintenance job of 
the user and the support he gets from 
the technical services. On April 1, 1955, 
an Army Maintenance Board was es 
tablished at Fort Knox, Ky., as a field 
agency of the Deputy Chief of Staff for 
Logistics with the specific mission of 
accomplishing this coérdination. 

In the field of transportation the ob 
jectives are to exploit fully the trans 
portation possibilities of the Air Age, 
and to foresee fully the transportation 
Age. 


While considering all factors of cost, 


difficulties of the Atomic 


we intend to seize every advantage to 
be gained by air movement of person 
nel and freight. Shipments by 
air cut the pipeline, reduce costs, 
and speed deliveries. 

We shall still have to depend 
primarily on oceanborne shiy 
ping, and we must be prepared 
to use it effectively even if the estab 
lished ports are de stroyed. 

The Army is increasing its own avi 
ation. We must realize that a steady in 
Army aviation means a stead 


crease ot 


increase in the number of airdromes 
which the Army itself will operate, Over 
all, we must keep our requirements for 
matériel, maintenance, aviation person 
nel, and aviation installations all phased 
together. 


In the held of personnel management 
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all 


system 


the objective which overshadows 


others 1s to improve the whole 


developu ind assigning logistical 


managers 
Uhis subject was given great empha 
sis in the Davies Committee Report, in 
the Slezak Report, and in the charter ot 
Staff tor Logistics 


the Deputy Chiet of 


(par. 30.1, SR 10-5-1, Jan. 17, 1955) 
Four months after the original charter 


1954, Mr. 


rewritten tor the 


was published m September 


Sle zak caused it to he 


express purpose ol placing greater em 


phasis on this particular aspect, 


There 1s also a great deal to be done 


in developing civilian career patterns in 
the hovrstica irca 

We ust improve the whole system 
ot developu ind assigning logistical 
managers (such as G-4's and logistical 
commanders) who will be protession 
ally equipped tor their assignments 


lo improve the supply of such ofhcers 


the 


we propose lt nonitor careers Ol 

technical service othcers sufhciently to 

create an adequat list of qualihed G 45 

and logistical commanders 

‘T' ) unprove the assignments, we pro 
pose over a period ot time to work 

out the use of directed MOS's This 


monitorship will have to start gradually 


and be done in cooperation with G-1 
and the chiets of technical services 
Fighty-four per cent of the people 


working under the chiefs of technical 
» continental United States are 


services il 


civilian employees is obvious that 


the discharge ot the logistic responsi 


bilities of the Army depends tremen 
We 
particularly anxious to find means 


have 


i ding upward 


dously on civilian personne! are 


advance promising men and to 


attractive career ladders 


tor them 

An Important aspect of the reorygani 
zation was to give the Deputy Chief of 
Staff tor Logistics control over the man 
power resources ol the technical ser 
wes. (On April 1, 1955, Wwe started to 
exercise that control in detail 

In the field of organization and cor 
trol. the objective is to integrate and 
vl pattern to the system of en tect 
nical service while recognizing that 
each has a primary function which 1 
reasonably distinct from all the other 

There is nothing unsound in havi 
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Problems of field supply were met in World War Il with assembly-line techniques 


like this ready-to-use auto parts depot somewhere in France 





seven different technical services. What 
was needed was that a necessary fre 
sponsibility ind authority to guide and 
coordinate the technica ervice system 
he concentrated in a single madividua 
The first taye of nece iry reorganiza 
tion was the creation of the Deputy 
Chiet of Staft tor Logist: 

It seems to me that tor the present the 
Deputy Chiet of Staff tor Logistx 

In the field of uppi oul 





first objective must be to re 

duce the numbe f ad flerent 

things we attempt to supply 
should direct his eftort to obtain the 
objectives described. It is too early to 
speculate ibout the future organization 
ol the logistical system. We must have 
1 better opportunity to cw it 

Once we have obtained unitorm suy 

ply and accounting procedure through 


out the seven technical services (at least 
three vears away) itt ill be timely to 
reopel the questiot i te whet wr of 
not all the ippiy tunctiosi an ie 
placed under a single cor ind 

We are secking to develop more unt 
formity in the regiona hermes of the 
seven techni ‘ ervice We ire piviny 
i lot of thought to te vy able to decet 
tralize all logistical operations trom the 
W ishingtor irca l the event « ittack 

Another of our tudies ms it 
more unmitormity of organizational pat 
tern between the Othce « the Deput 
Chief ot Staff tor Lag tl ind those ot 
the chiet ot tect “ma A we o twe 
of whl ire imiar In opinior 
change nm the lirection ¢ reate ’ 


photo 


té 


Signal Corps 
larity wi ome a natura 
ittain our oO tive 
pan eens the ” ong-t 

yoctive ol tive Deputy ( hie 
tor Logist ire these 
I lo rec tive nber « 
we attempt t py 
lo« tablish unitorm | 
dures IpPpleann tk ill eve It 
erviucs 
lo pive the Ari) im ft 
system tor untenance and rey 
4. Lo explo tully the transpor 
possibalitue ot the An Ave mad 
see fully the transportation dith 
the Atomic Age 
lo mmpre ysi i 
Ini and a Siynit tha il 
the end that ofthe vho are » 
Narye ol yenera ‘ istical oF 
(€5-4 8 and logistica ‘ imc 
i prot ‘ i equipped tor 
iynment 
6. To prove iar reer 
ind opport tM the ‘ ! 
vith definite ine hiler or 
executive 
lo provide for efficient 
ort mnpow t? oyimt 
* 0 i oper 
mayor of i nhanype 
Ka «ryt t hurin i 
nar mT 
| ne “ triat the 
cloped ( cra 
yh } ‘ ibove 
cad py ne op 
‘ otte j itt ‘ 
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Army Ordnance in Review 


The first volume of the offical history of the Ordnance Department 


of the United States Army in the Second World War indicates that a 


high order of armament research was achieved de spite many obstacles 


her ile 


kN 


thes« 


munitions, and 


have been the clement 


ot ordnance pre paredne ss from 


ime mmemortial, The Ordnance Dx 
partment of the Army now called the 
Ordnance Corps, much to the annoy 
ince of traditionalists—excelled in all 


hires 
I be 


iverage share of engineering ability, ad 


ispects 1 the Second World War 


Department had more than the 


ministrative leadership, and allegiance 


Leo A Codd 


| 


Editor of Or 
olume of the ofhcial history of the 
Ordnance Department of the United 
States Army just released by the Go 
ernment Printing Office at Washington 
1). ¢ This volume is entitled Plas 
ning Munitions tor War.’’* 

The series will be issued a part of the 
over-all history of the United Stat 
Army in the Second World War pre 
pared under the direction of the Hi 


Army This book 


torical Section of the 


to duty honor, ind country i the handiwork ol trained historians 
Nor was this condition unusual, The ot the Historical Section, Office of the 
Ordnance Department of the Army has Chiet of Ordnance 
wen an outstanding muilitary-industrial Pheir analysis, objectivity, and pains 
organization since its formation in 1812 taking researches have resulted in a 
Lhe men who have been a part of i factual presentation of superb attan 
diated men—in untson with like ments. They have not dwelt upon per 
ninded men and women of American sonalities——not too often, that ind 
cence and industry and in the sister they have tried hard to be impartia 
ervices, Comprised the world-ta Anyway Army Ordnance 
nous Industry Ordnance Team fn a good history, and these experts 
ol the Second World War have written it well 
The work of that team in that While the subject matter ts 


onflict was the most successtul 


inal the yreatest irmament 


eflort in all the world since the yin 


ninw of tine 
Such is the overpowering conclusion 


ot this reviewer alter reading the first 


Histor } a I) t 
nited State \ \ 1. bwstrated ‘ 
7 Washingtot t S. Government | t 
rity 19 Pro Com 4) 
"e ! LOLA ' hoe thr h th Book 
‘ Americar Ordnance \ iatwor 
~ Ih volun the lbenk lection for S 
rile 19 to member / h LOA s 
“ul ' t ‘ ' “ 


devoted primarily to the research 
and deve lopme nt phase s ot ord 
nance equipment tor the Second World 


War. the 


the history of the Ordnance Department 


volume includes a review of 


since its beyinnings nearly 1 century 
ind a halt ago 


The 
period following the First World War, 


detailed story begins with the 


that critical era between the two wars 


when America had the men, the morale, 


and the prototypes ot the munitions, but 


would spend little money tor detense 


W hile thi 


A is the period ol planning ind ce clop 


the pubil was ethargi 


ment by the Ordnance Department and 


was marked by broad, sound principle 
of administration. Much of the Depart 
ments success wa due to the Wise rule 


ia ; 
.o persistently tollowed by the Chiets ot 


Ordnance ot those and later days: (1) 


Select the right man tor the right job 


(2) give hin omplete responsibility 
ind authority, and ( 3) back him to the 
halt It sa vood rule anytime nvw he re 


irscnia 


— S lor ¢ i pric no two 
during the period necessarily had the 


internal « 


inne ryamzZation at any yviven 
moment. The commanding ofhicer could 
ilign his staff as he saw hit, as long as 
the arsenal 1 ion was achieved. Eth 


would shudder 


put 


ciency experts ol today 


it the simplicity of this philosophy 
it Was just such philosophy that brought 


the 


the Ordnance Dey irtment to wre 
of successful operation tor the Army's 
vreatest good. Ordnance became the 
corps elit ot the Army ind the Army 


was the better tor it! 
The predominant note of the history 
ot ordnance research and development 


of the past fitty years has been and ts to 


give the troops in the held what they 
want, when and where they want 


The Department has continued to be 
the skilled servant of the using services. 
In performing this mission it has main 


tained a relentless drive to increase fire 


power and mobility. In its search for 
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We Need a Powerful Army 


Gen. Matthew B. Ridgway, in his final statement as Chief of Staff 


of the Army, underlines the need for a mobile, balanced fighting 


force to fulfill the many commitments to which the U.S. is pledged 


EAR Mr I shall de 


part trom the active ranks of the 


Secretary 


United States Army on June 30, 
1955, thereby vacating the offices I cur 
rently hold, Having spent 38 years as a 
United States soldier on active service 
around the world, I trust I may be per 
mitted, as I terminate this service, to 
summarize tor you certain of my con 
cepts concerning the security and well 
being of the United States, all of which 
I have expressed, in one form or another 
and trom time to tume, as Chief of Staff, 
United States Army, and as a member 
of the Joint Chiets of Staff, 

I do so within the Statutory provi 
sions of the National Security Act, as 
amended, which delineate my functions 
as a military adviser to you, the Na 
tional Security Council, and the Presi 


dent. 


| DO so with full awareness of the 

quickening tempo of international 
intercourse; of the growing realization 
among all peoples of what the President 
brought into such clear focus when he 
said, “ it seems clear that there is no 
longer any alternative to peace .. .; of 
the fateful developments which may 
have their genesis in the conferences 
which, beginning in New York and San 
Francisco, are to continue later in 
Creneva. 

1 am mindtul of the great respons 


to devolve upon 


bilities that continue 
you as the President's principal assistant 
| would he ney 


for national detense 
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This is the verbatim statement 
of General Ridgway to the Sec 
retary of Defense, dated ]une 
27, 1955. General Ridgway re 
tured as Chief of Staff of the 
1955, and 
Vax 


Irmy on June 30, 
succecded by Gen 


Taylor 


wads 


well D 





lecting my duty if I did not reafirm 
prior to my departure my convictions 
regarding the military defense of the 
United States. 

I wish to comment on the gene ral na 
ture of the Soviet threat, the variable 
strategy permissible to the U.S.S.R. for 
general war, the specific United States 
commitments in reaction to the Soviet 


United States strategy to 


threat, the 
meet these commitments, and a viable 
United States military strategy for cold 


Finally, | 


brie fly my view ol the role ota military 


war situations. will discuss 


adviser in the formulation of national 


polic vy. 


world climate, in 


In today's powel 


spite of recurrent peace offensives, the 


scope and dimensions of the threat 
which faces America are measurable in 
attitude of 


terms of the fundamental 


hostility by the Soviet toward 


regime 
the free world and especially toward the 
United States; in terms of the Commu 
nist capability for conducting political 
subversion throughout the world; and 
principe ly in terms of the strength ot 


all mayor components of the continually 


expanding Soviet bloc military power. 

As a result of this continued increase 
in Soviet bloc military strength un 
matched by a comparable increase in al 
lied strength, the United States and its 
free world allies are faced by Commu 
forces tor 


modern in matériel and 


nist armies, navies, and air 
midable in size, 
techniques, and deployed threateningly 
along the periphery of the Iron and 
Bamboo Curtains from the North Ger 
man Plain to the maritime provinces of 


eastern Siberia The dangers inherent 
in this situation, and particularly the 
dangers in the preponderant deploy 
ment of land forces, are evident at every 
significant point of contact between the 
Western World 


bloc ° 


and the Communist 


moore as the Soviet Communist bloc 
“Sis on the offensive, it is able to re 
tain the initiative in its undertakings; 
hase 


centrality of its 


and the power 


gives it the strategic advantage of being 
risk of 


detection at any point on its perimeter. 


able to concentrate with small 


In the nuclear arms race, the day of 
nuclear plenty for each of the two ma 
jor world power groups draws nearer; 
the cost of fabrication drops; and hence 
the day when even smaller powers may 
likewise possess such weapons is already 
Common 


foreseeable appreciation of 


the consequences of unlimited nuclear 
war may well result in general unwill 
these 


| 
ingness to employ weapons in 


recognition of the mutual disaster which 
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would IOLLlOW W he rein the peoples, prop 


erty, and institutions of much of 


world would anish. 
In a situation of nuclear plenty, mu 


cancellation of nucle 





tual at advantage 
can occur in terms ot mutual devasta 
tion: or, dey on the degree of 
parity, in terms of mutually limited use 
or, finally, in common retusal to use 


nuclear weapons at all. It seems doubt 


ful that the U.S.S.R. would initiate em 


ployment of nuclear we apons in the tace 
of a preponderance of nuclear weapons 


posse ssed by the United States 


On the other hand, should the West 
ern nations initiate their use the 
U.S.S.R. would have no choice but to 


respond in kind in the hope that the re 
West 
the ( 


sultant destruction to the would 


circumscribe the ability ol nited 


States to continue effective prosecution 
of such a war. In the light of this major 
possibility for the tuture, it is at least 
debatable whether the United States 


has the treedom to rely prepond 


erantly on nuclear we to exert its 


mal 


M 


even 


ipon 


itary power 


OREOVER, it aj 


that Soviet strategists are 


pears prudent to 
issume 


now wpiving consideration to a 


course of action which would put on the 
United States the onus of initiating the 
use of military nuclear firepower, mak 
nited ind 


ing certain that the [ States 


its allies know they can reasonably ex 


pect retaliation with nuclear we pons by 


Sov simultaneously with the 


Red 


the 


cts 


initial assaults of the irmies 


Under these conditions, since national 


objectives could not be realized solely by 


the possession of nuc lear cal abilities, no 


nation could regard nuclear capabilities 


alone a ufhcient, either to prevent of 


to win a war 


A mere statist il evaluation of the 


ratio of military power potential be 
tween the Soviet bloc and the free 
world is not sufficient to determine ce 
tailed Soviet general war strategy. In 
stead, Soviet military potentials would 
first have to be translated into Soviet 
minimum military capabilities, and 
thereafter into Soviet general war strat 


ey 
For a general war within the next ten 


the So would } ive to 


it 


years cts pain 


nectives Oo ! the 


their « 


September-October 1955 


the 





[ S.S.R the control ot Furasia, the s USSR uwhieve the ability to ce 
erance of lines of communication be critical damage to United Stat Alla 
tween the United States and its allies war-power sources with fusion weapx 
and the reduction ot the war-makuing In this situate neither side w 
power ol the United States and Canada have an ear advantage, wheth the 
The attainment ot these objectives ack of advantage is proved by i 
would have to be integrated in such a evastation of utual withhold: 
manner that the prizes the Soviets use or. depending on the degree « ul 
would hope to acquire would not lb itv, im terms of limited use lL her 
merely the pickings ota ist ash he ap little reason to doulrt that the U.S.S.R 
of devastated animal lite or of a human like every other nation, we 1 pore li 
race debilitated by the effects ot ivoid the use of nuclear wea; 
radiation a. of ° ‘ on For these reasor { 
On the contrary, the prizes probable that as nuclear t\ 
would have to be worth the et is approached and as the rela 
tort expended ind the chances tive advantave ot Lanivted Stat 
taken to get them; that is, they be tae eu miclear superiority diminish 
would have to mnprove materially the Soviet strategy w be directed towa 
power position ind the extension of So the creation ol tuations whic v1 
viet dominance preclude the c ot nuclear wear 
The Soviet potentiality lor gaming i worldwide basi 
these prizes is based on So ict bloc mali I he iniable character which venera 
tary torces which comprise large ground war may assume over the next tes 
forces supported by integr il tactical years, then, makes the best Soviet strat 
air forces supplemented by at detense egy m cach different circumstance the 
forces and including a minor surtace employment in ther normal role ¢ 
navy, a threatening submarine flect, and conventional Soviet ground torce uy 
a long-range ai torce growing in capa ported by the Soviet Aur Force and the 
bility Soviet Navy. Such a strategy 1 on 
Io use these torces in the attainment pletely consistent with Soviet ir ob 
of Soviet war aims without modihea pective with Soviet strateg lo trame 
tion to or retrenchment from their ob with Soviet military potentiality ina 
jectives, the Soviets would have to a with the physical nature of th reat 
knowledve conditions which over the land ma it occupies 
next ten years could vary trom an « 
treme ol cle if { nited States nucle if ul i pes RI is no rea onable basis for ¢ 
periority to tull nucle i parity with ist pectit y ict strateyy nece irilyv te 
ston k piles ot we pon ind of delivery dupli ite United State Allied strat 
vehicles available to both sides ind thus t mnblie on a ipability « 
Thus the vreatest i iponderable wit COMTI har ny 4 sinyle meat in¢ 
respect to probable Soviet strategy con tremely tormidable task. This task el 
cerns the Soviet capabilities and inten if successtt wcomplist the re 
tions with re pect to the use of nuclear duction « nited State if min 
weapons. For all practical purposes, nu power, would attain only one ol t 
clear parity between the U.S.S.R inal major ™ t ir olnective Awa it 
the United States wi r t when ti ect logical to expect that «a ' 
Var objective vould be ‘ ibined te 
form an integrated Soviet war aun 
“1 have been pictured in some 1 recognize that the foregoin ‘ 
Guarte ad oppo ing empha tion i not refle sed in urcens 1 , ' 
on ar power. The exact con 
States strategy with re pect to air power 
trary true. | am opposed to 
overemphasis on air power, a 1 recognize that mee United State 
l am opposed to overemphast power entel ire bevona the eflects 
on any military force where reach of the Soviet tactica yr ls 
dependence on that lorce ex seam. the S ™ — ee Scat 
CCeds its ipab litie and im 
to devel« i strategic bombur i 
pairs the Nation's over-all mil , . 
fary potential I il Ve iware ot th req re ' 
for a , evaluat , ; 























ments of the Soviet potential l am also 
well aware that, in planning for success 
must be made for 


m war, allowances 


special circumstances and unpredic table 
wtions 
My caretully considered position, long 


sdvocated, 1s based realistically on mili 


tary tactors that are consistent with 
Russian and Soviet history, the tradi 
tion of the Soviet offensive-defensive 


onal the present Soviet military ‘ 
lorce structure and capabilities. 

Moreover, it 1s, | believe, con 
sistent with the entire pattern of 
history to 


recorded military 


date, and, in the light of all hu 


man experience, will prove to be con 


sistent with the pattern ol the future 
These 


weight 


factors must be accorded the tull 


they demand by responsible 


United States planners both within and 
mulitary 


outside the 


services, 

In a world whose determination to 
combat the Communist menace waxes 
md wanes, the United States, by ex 
ample, persuasion, pressure, induce 
ments, assistance, and ayreements, has 
established itselt as the leader of West 
ern resistance The United States has 


sought and signed allies around the 
world 

For purposes of the common detense 
itt has entered into humerous commit 
ments, some Vapue and sone specific, to 
take action, to deploy forces, and to 
Canada 
Ber 


lin, West Germany, Spain, Yugoslavia, 


provide material support to 


twenty Latin American countries 
eleven NATO nations, Libya, Ethiopia 
Saudi Arabia, Iran, the two ANZUS na 
tions, the additional six Manila Pact na 


Korea, Japan 


United 


trons the 


Republic of 
China, and to the Nations of 


yanization 


a hes 


sight drafts may be presented for 
No core 


the form or scope of performance these 


knows when those Ominous 


payment can tell at this time 
commitments may require ot the United 
States. But they obviously may involve 
action by U.S. military torces in many 


different types of climate and terrain, 


such as the mountains of Greece and 
Korea or the jungles of Indo-China 
In general, the loreyoing cominil 


ments express the intent of the United 


States (1) To meet force with force: (2) 
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lo he prepared to meet and deteat 
limited aggression in small perimeter 
wars, whether or not nuclear weapons 


are used; (3) To be capable of deteat 
ing Soviet bloc military forces if general 


whether or not ni 


war should occur, 


clear weapons are used, and in widely 
varying terrain and climates 

In my view, the present United State 
military forces are inadequate in strength 
and improperly proportioned to 
commitment 


meet the above 


spect fi oI m plied for the fol 
lowing reasons 
1. The Soviet ¢ 


bloc has created and ts prosecut 


ommunist 


ol conflict asa 
They 


shown the intention and capability to 


continuous state 


y 
ing a 


matter of national policy have 
‘ ipitalize on subve rsion or on lo« al wal 
for military and political advantage in 
Malaya, 


Korea, Indo-China, and other places, in 


China, Greece, Czechoslovakia 


spite of the superior United States 


strength in long-range air forces, al 
though this superiority has been ob 


\ orld War I] 


\s the point in time approaches, pos 


vious to the world since 


sibly between 195% and 1962, when So 


viet nuclear weapon and delivery ce 
velopments will give the Communist 


bloc the capability ol inflicting critical 
damage on the United States war-mak 
ny pote ntial, coupled with a concurrent 
improvement of Soviet air detense capa 
bility, the United States nuclear-air su 
periority will have lost most of its pres 
ent sigmihcance 


2 The 


ployed around the perinmne ter, other than 


tree world military forces d 


those in Western Europe, are in the 
position of being military detachments, 
which are not mutually supporting, 
which have little or no strategic mobil 
ity of their own, and which are difhcult 
to reentorce because of the lack of truly 


mobile and adequate military reserves 


2, Present United States military 
forces cannot fully support America’s 
diplomacy. If military power is to sup 
port diplomacy effectively, it must be 


real and apparent to all concerned and 


it must be of being applied 


4} rable 


promptly, selectively, and with the de 


yree ol violence ippropriate to the 
occasion 

While a “mobile ready torce’ ele 
ment is provided tor in published policy 


tatements, the actual developme: 


mobile ready torce must compet 


increasingly emphasized continenta 


fense, and with, in my opinion, over 


emphasized nuclear-air requirements 


all of which are requirements relates 


primarily to general war 


In view of the tree world’s appre 


ciable manpower superiority over the 
Communist bloc and of the economn 
potential of the United States, it 1s my 


view that the tree world has ample re 


sources to contront the Soviet blo 


form ot agyression 


I he ad 


ommurust sice wn 


enemy in whatever 


the Soviets choose antage ot in 


terior lines on the ¢ 


and must be countered by the advantag 
the tree world 


of strategic mobility on 


sick 


= 


stre nyth, 


addition to properly deployed 


nobile recniorcements are 


the only effective means of countering 
the threats growing out of the Soviet 
will, and the 


ability to concentrate at 


United States 1s the only source of mo 


bale reserves at the prese nt time 
It is my view that the commitments 
which 
create a positive 
available 
tary force of hard-hitting character in 
which the the 


emphasized and the preponderance of 


the United States has pledged 
requirement jor an im 
join’? roids 


mediately mobile 


versatility of whole 1 
any one part 1s deémphasized 


Currently, the means made available 
lor supporting the United States mult 
tary strategy tor both cold and gen ral 


The 


States preoccupation with preparations 


war are limited present United 


for general war has limited the military 


means available for cold war to those 


which are essentially by-products or lett 
overs trom the means available tor gen 
eral war 

WIDE choice of military meat re 
f sulting from properly proportioned 
modernized forces, ts required to fill the 
present large gap in effective deterrence 
resulting from United States preoccupa 
long-range bombers as the 


tion with 


principal deterrent 
hac ked by Te 


United States strategy 


quate and proper military strength 
should make ful provision tor tl ol 
lowing 

! | ery physica ction take ! 
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Mintenance 


oalition iu 
or suffer the 


der 
trom with 


itor 


British 


' 


} 


required 


mtions to}. rddit 
States 
tation to are 


in important 


seize and hold land 


which can 


powertul ground forces 


Nothing currently available reduces the essentiality of mobile 





Pe rhap sore people might feel that the 
Staff 


ind resolutely and strongly recommend 


Joust Chiefs of should stand up 


a national policy which we would pre 


fer, but to date | have not been con 
inced that this is a proper role for a 
military leader 


In his me ssaye transmitting Reorgani 
Plan 


President kisenhower expressed 


zation Number 6 on 


April 30 
1454 


the iew that professional military 


leaders must not be thrust into the po 


litical arena to become the prey of 
partisan politics 

Larlier, on April 26, 1951, to be exact, 
the Joint Chiets of Staff were criticized 
publicly by Senator Robert A. Taft as 


being “absolutely under the control of 


and that ther 


what the Ad 


ministration demands they make.” Dur 


the Administration 


recommendations were 


ing my period of duty as Chief of Staff, 


event have made it appear that the 
criticisms once leveled at my predeces 
sors might be better grounded in the 


future than in the past 


TATIONAL policy matters which 
are discussed at the level of the Joint 
Chiets of Staff as military advisers to the 
National 


and Secretary of Defense, 


President Security Council, 
are Ildom, in 
this day and age, separable into purely 
military and nonmilitary problems 

military advisory role of a 


Joint Chiefs of Staff as 


I view the 
member of the 
follows: He should give his competent 
prolessional advice on the military as 
pects of the problems referred to him, 
based on his fearless, honest, objective 
estimate of the national interest, and re 
gardless of Administration policy at any 
particular time. He should confine his 
advice to the essentially military aspects, 

When 
Staff 


testifying as Army Chief of 


betore the subcommittee of the 
Committee on Appropriations in the 


Congress on June 28, 1947, General 
Eisenhower expressed the following at 
titude in support of this view 

“L appear before you only as a pro 
fessional soldier, to ive you a soldier's 
advice regarding the national defense. | 
am not qualified to proceed beyond that 
held, and I do not intend to do so. It 
is my duty as Chiet of Staff to tell you 
gentlemen what | believe to be neces 


sary tor national security 
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“In view of the free world 

app cc table manpou c su pe rl 
ority over the Communist blo 
and of the economic potential 
of the U. S.. itis my view that 


the free world has ample re 


ources to confront the Soviet 
bloc enemy in whatever form 
ot iggression the Soviets choose 


The advantage of interior line 
on the Communist side can 
and must be countered by the 
idvantage Oo} strategic mobil 


on the free world side 





isers unrestri ted 


It the 


advice 1 


military ady 


solicited he should give his 


considered opinion, for in today’s cli 
mate n tional security planning 1s broad 


and many aspects The 


which | 


relerred earlier, has stated that the Na 


cre OTN passe 5 


President, in the message to 


tion's military plans “must incorporate 
the most competent and considered 
thinking from every point of view 
military, scientific, industrial, and eco 
nomn 


However, in my opinion, the mulitary 


udviser should be neither expected nor 


required to give public endorsement t 
military courses of action against which 
he has previously recommended His 
responsibility should be solely that of 
loyal vigorous execution of decisions by 
proper authority 

This aspect is perhaps the most dith 
ad ser, par 


cult one for the military 


ticularly as he strives to keep himself 
detached from domesti politics at the 
time domestic politic al forces ittempt to 
use him for their own purposes. In his 
role of adviser, he gives his best advice 
In his rdle as a commander, he imple 
ments decisions. Both rdles must be re 
spected by civilian officials, as he must 
respect theirs 

In this regard, as the political climate 
shifts and changes, differing assessments 
will be made ol his proper role; but 
whatever the situation, he must remain 
outside the held of partisan politics. It is 
incumbent upon civilian ofhcials to see 
that he stays outside and to protect him 


from becoming involved 


AM well aware that my remarks here 


and elsewhere may be taken in 


deed, they have been so labeled—as spe 





cial pleading tor outmoded special in 


terests. | have been pictured in some 
quarters i§ opposing emphasis on alt 
power. The KXact contrary 1s truce. Il am 
opposed to overemphasis on air power, 
as | am opposed to overemphasis on 
any military force where dependence 
on that torce exceeds its capabilities 
and impairs the Nation's over-all mul 
tary potential 
As Chief ofl 


Army, it has been my duty to seek to 


Staff, United States 


maintain the capability of the Army to 
fulfill the 
Howe 


Army and as 


Army's assigned commit 


ments ver, both as Chief of Staff 


of the a member of the 


Joint Chiefs of Staff, it has also been my 


duty to advance the primary interests of 


United States security over and above 


service interests 
While Army 
to an excess of national interest, | would 


long cx 


disavowing any claim 
specifically point to the Army's 
perience, past success, and tested judg 
ment in hghting the wars of the United 
States with all forms of military power. 


The 


prey IOUS 


Army has no wish to scrap its 
experience in flavor of un 


proven doctrine or in order to accom 


modate enthusiastic theorists having lit 
tle or no responsibility for the cons 


I! 


quences of following the courses of ac 


tion they advocate 


W Hill be. the 
readily 


lily to the employment of new 


Army ts adapting itselt 


weapons and new techniques, nothing 
currently available or foreseeable in war 
reduces the essentiality of mobile, pow 
forces, the only forces 


erful ground 


which can scize the enemy § land and 
the people living thereon and exercis« 
control of both thereafter 


y he 


years served 


United States Army has for 180 
America’s security. It will 
continue under new leadership its proud 
tradition ol loyal and dependable 
service. 

It has been my proud privilege to 
have been a member of that magnif: 
cent institution in the profession of arms 

the United States Army. 


Respectfully, 
(signed) M. B. Ripeway 


General, United States Army 


Chief of Staff 
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The Battle of Midway 


Our victory in this decisive struggle of the war in the Pacifu 


furned the tide against the Japanese and taught us lessons that 


might well be remembered in these days of international tension 


N thi ile nan can seldon sce it~ 
yond the horizon of today. Like 
Sanor it sca he moves ircum 
scribed by what his eyes look on. In 
cidents « yreatest Importance may 
seem but part of routine events. Rou 
tine may seem ot preatest importance 
Yet occa tionally an event has u h 


Stayyering im 


el of the future and makes clear to 
men that a crossroad of history has been 
reached, Such was the awesome aircraft 
carrier duel of Midway, the battle that 
more than any other affected the out 
come ot the Pacific war and the fate of 
generations yet to come in America and 
Asia 

\n intere wcount of the strategy 

i tact ot tu ittie trom the Japa 
nese viewpoint given in the recent 
hook Midwa The Batt That 
Doom ] Jay i | iblished by the { S 
Naval Institute \nnapoli Md By 
Mitsuo Fuchida and Masatake Oku 

1. Ecite wv Clarke H. Kawakami 
ind Roger ca 06 pag o4 ) 
The ¢ he ¢ « ha cd t 
The Battle That Changed the History 
ot the We Will there be a similar 
trugyie tf he ist spaces ¢ he 
sca ava tl \« { anal it 

th ction take 
7. f ortance of tl ttle 

Wa i it the time t \dmura 
Nimut i c ( hi taff. Pa < 
it wa ca i ‘ ( ‘ there 
Narye ! er i ut 


pact that it penetrate the 


September-October 1955 


Rear 


Adm 
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Si Ha 
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i iH // which time 
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fA Midu Id? ‘ Uh Jay one 
hel 1) , P part tiv ittiuch | 
Inn V ha it Ol Lup 
il i i nt t 
est ¢ 4 1d 
gut repat crational re ri i 
port il inal i More be 
Tht ir year it \dmuiral Mori ipod iD ul tt 
son te th oO ¢ } in mparable trenytl ripe 
Hy i ot | nited State Nava (Opera the mv t part I nee 
tions in World War Il More 1 car operatiot ! ! i! iT 
m thy Or hat the lapanese a dian (Jcea ‘ ! I 
ount \ i orce 
Japa u 
with tl i HH ik attack le ipa 
that c« have | lrawt ned tl 
out i te t he I 
lead t uted, If ‘ he 
sO tl rea cr cad str 
‘ t ollowe lee , 
bir the Jay hadt pla i 


itcat 

CoM 
there 

itta 
‘ 
} 
re 
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S. Na swept the Japanese fleet 
rom the s 
frontier 


West Coast. 


yom our 

shrunk to the 

we would have shifted the 

phasis from the European to the 


This would have 


critical 


ific theater meant 


nd for our allies in 1942, 


nd especially for Russia through the 


Pacithe which was a broad highway for 


iihons of tons of aid. German victory 


it best a stalemate seems a strony 


ibality 
Jay inese admirals knew that our fleet 
the first and foremost ob 
they 


rective Yet tor months 


strength in secondary 


More 


i ted 


operation 


inport inf, 
time, 


Ne lson 


the wasted irretrievable 


me ft ‘ erything 


bn tween 


© sand minutes may make the 


litference wtory and deteat 


VI ANWHILE we speedily repaired 
? Harbor 


earl casualties and 
rought from the At 


init Ne 


recentorcements 
vertheless, at Midway Japan 
till had overwhelming numerical su 
periority. She still could have succeeded 
her first need of destroying the air 
Pacihe Fleet 

That she 


to crucial errors by 


iit carrie. hye irt of the 


nd winning the Pacity 


laid 


idmurals as muc h as to the 


tatled can by 
the Japanese 
venus of leack rship of Admirals Nimitz 
hero 


ind Spruance and the sacrificial 


m ot the resolute air groups of our 


three lonely available carriers: Ienres 


KIS? Hownes ind Yorxrow 


Sore ol the ro Japane “ error? 
vere 
unforeseen 


They 


ously ce pended on surprise and lack of 


hadlure to allow for the 


the likeliest event of war fatu 


Heet opposition as at Pear! Harbor 
They did not allow for the possibility 
re id afr submarine ai 
They 
reporting { S. carrier 


Ve irl Harbor They 


south of Midway too lat 


ot codes being 


ports ol fleet sorties had no sub 


harines move 


ments at stationed 


ubmarine 5 


to warn of the passage otf Fletcher and 


Spruance’s carrier task forces Even 


itter being sighted approaching Maid 
cid not send out a 


way, they viyorous 


earch on the tateftul morning of June 
t Iuy42 


Dimon of force. De spite every other 


[ee 


error, Admiral Yamamoto might still 


Mid 


concentrated 


ha ec retri ved the day and won 
way had he kept his force 


His 


tion 


main goal wa decisive fleet a 
yet he split his strength into many 


Aleutians to Mid 


way in a complex plan 


fragments from the 


hus di persed 


were tour smaller Carricr with com 


bined air strength equivalent to two 


What 


mace 


heavie a difference they would 


have had they been near by on 
June 4th! 
His main 


lorce ol seven vattleships 


ind seven cruisers cruised hundreds ot 


miles from the fast 


That 


vag . 
enpayerne nt 


irriecrs, 


deprived him of night 


chance ind ce 
added 


antiaircraft pro 


prived the carriers of 


= sorely needed 


tection, for the Japane se were 


inferior to the UU. S. Navy in idequacy 


of antiaircralt armament 


Overconfidence. This entered into the 


loreyoing errors It also caused the 


omit the fine carrier 
Midway 


reached Japan un 


Japane ay lo 
ZUIKAKI 
On May 


from the operation 


roth she 


damaged from the Coral Sea, « pt 


lor a depleted ur group but was not 


used since it Was impossible to yive 


the replaceme nt personnel enough ship 


board training’ to make her effective 


On the other hand, Yorktown, with 


bomb damage estimated to take go days 


to repair, reached Pearl Harbor the 


ilternoon of May 27th, was re paired by 


1.400 Y ird workmen teverishly work ing 


day and night, took on a new air yroup 
yroul ind 


Midway on May 


drawn trom three other 


uled just in time tor 
nist! 


nail 


Alter 


Overconhdence led to the final 


in the cothn ot errors 


trike 
\dmiral 


Nagumo had ninety-three planes 


Japane : 
the Midway 


June sth, 


PAU hing 


carly on 


‘tanding by armed tor possible 
had 


shore 


started to 
attack 
when a search plane reported our ships 
Although 
based air attack and recovering his 
strike 


strike 


ship taryets ble 


rearm them for 


invol ed in repelling shore 


first 


he could have launched a partial 


avainst our carriers at any tine 


in the hour between the last attack by 


Midway shore based uircratt (hitv two 


urplanes, no hits) and the first carrier 


torpedo urpl mes 


rearm fully 


He chose 
j 


his hyhter shot down the last wave 


torpedo cratt, unwusely 


overhead inguarded, he 


His force 


wttack 


launch had survived 


waves ol \pparently Nippon s 


i charmed lite 


gods gave hi 
Art that 
Zero 


bl uc 


tant i the first AKAGI 


took off, from the unprotected 


abo e screamed down the first of 


the dive bombers from the ENrTerpri 
Yorktow? This last handtul of 


\ iMcTICANS 


wrote fin 


and 
aircratt the could bring to 
bear that morning to Japan's 
dre ms of 


Regardless ot 


the Japanese might 


vorld empire 


their numerous disas 


trous errors still 


won except for the timely iyyres 


have 
sive, ind resolute action of the | S 
Navy. Commer 
Midway nave 


States succes rainst 


- 


Battle ot 


nited 


tators on the 
iscribed the | 


much lar ICT 


> 


forces to breaking and reading the 


Japan se code. This tar oversimplihes 


Reading the code was undoubtedly a 
key: but the Japane MC might ha be n 


transmitting talse 


| l took yreat 


Nimitz to pull his first team trom 


the South Pacit 


information as a ruse 


courage lor Admiral 
where Japane se SUCCESS 
ran at Hood tide. It took courage to send 


numerically 


took the 


his ships ayainst over 


whelming odds. It utmost 


vigor and audacity in action of th 


crews that taced the odds The issuc 


balance and was finally 


heroism ind 


long hung in the 
tipped to our side by the 
skill ol 


\ large reason tor our 


1 handtul of carrier pilots 

tory Was 
| unerring i¢ ider 
\dmiral Spruance 
He has en critwcized tor 


_— the cast during the ! 


June ith ind tor not pr 


the cool, resé te im 
ship on the cere by 


retiring t 


the west alter June 6tl | 


then ol \dmural Nu itZ 


know that the I< 


hung heavy and dark 
we were not ure of mtory of 
An even thicke 
in the 

But in hi 
Admura 
factors and | 
DP wice Admura 


to tral 


xtent 
shroud those 
middle 

daring 
weighed 


mind Druanice 


ived his 


strength to the 
Yamamoto 


Admura 


Spruance o tt ’ ward sun 


utmost 


tried 
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dow ul j . ne says, 
to retire to the eastward so as 
the possibility of night action with 
perior torces The Japanes 
order a night 
When the day's action on June 6th 
we were short of tuel, and 
ny in intuition perhaps 
had pushed our luck as tar to 
it was good for us 
All that night the 
ved on the projected 


\merican torce 


ee we had carriers at all was basi 
to victory at Midway. This should b 
soberly remembered today as switt ce 
loy nents produce 1 rash of halt 
j 


baked theorist who see in thet pet 


weapon the absolute answer. Before The aircraft carriers U.S.S. ENrenrnise, lower right, and Yorxrrown, immediatels 
Midway. and in recent ears when behind, without which the battle of Midway could not have been won ( Navy photo 
memories dimmed, theorists with 1 il 
mouthpieces like Major de Seversk ‘row im } tom \ ihe become nme 
ave struggled to do away wit! | s lessons 1 the nator 
wor other 
Midw i “a in hunyer pre 
published one ol I h ( i tomach 
tatements Shipborne onquest 
irtly helpless inst hetween 


rin 


the « mvs lat vased aviation and the 19308 and those of lay ny 


bya se nseives are extremely j Some men ha needed ther 


nerable | units today practi States prodded ) \ Southeast 
when they enter book shows that whatever influence 

within the orbit ot hostile land-based had in pre ing wt, the Japanes 

iWiation whether ilone of a the considered wat nevitable They were 

flimsy hield of arrier-base on the 


y maa i power Thi NCE. the Co 
(.Imerican Mercury February 1? United «> ' } ( ) 


ira rij 
\1 \ 
my 


ceded i 
\' PUALLY, as th Japar se author how 
l how na tau 


i vased aicrate littl 
ie at Midway. Nor later 
they contributed mucl 
power that | ushed \ 
he Pacihe. It w 
te troved th 
Heet and then ¢ 
bined 


rike 
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with Germany we got World War II. 


It is the defense we failed to follow 


after World War II against our ex-ally 
Soviet 


had so 


Russia. For our error we have 
Greek 


Chinese disaster, the Korean and Indo 


far the civil war, the 
China wars, Will we continue following 
the same fatal road and bring on the 


Armageddon of World War IID? 


E move in fantasti cycles of self 


deluding hope and fear. After 
World War I we almost completely dis 
armed and in subsequent years let our 
fleet further decline. As early as 1918 Ja 
pan designated her then ally, the United 
States, as potential enemy number one 
and embarked on a course of building 
up her navy and bases, Despite warn 


like 


our 


from leaders Congressman 


Navy, 


heed. 


pes 


Vinson and many in the 


American would not 
W hen 
pired in 1936, Japan speeded her ex 


did 


Then when our weakne $5, and that 


people 


the naval limitation treaty ex 


pansion; we little. 

of other Western powers, made victory 
scem possible for the aggressors, they 
initiated World War Il, 


lo win it, we 
filled 


world with armaments, including 


went to other extreme and 
the 
ten billions in aid to Russia 


World War Il we did 


reduce armaments but in a 


soll 
After 


mere ly 


not 


renewed orgy ol hope jettisoned neces 
sary strength. We bemused ourselves in 
world of our ume, 


a dream peace In 


though the Soviets used our vast aid 
to prepare to hight us, rapidly took over 
satellites, and everywhere promoted rev 
olution 

Then, not warned by the first orgy, 
we steadily reduced our strength right 
up to the dark summer of 1g50, though 
the Reds steadily increased theirs, espe 
cially their air and naval forces, 


We 


selves by incredible rationalization, Our 


justihed this madness to our 


Navy, for example, was cut ruthlessly 


fantastic assertion that sea 


had 


its height of eflectiveness, 


under the 


power, which just demonstrated 
was no longer 
1948 1950 we 


of vital importance. In 


reduced to the vanishing point our car 
riers and battleships, the very ships the 


Kremlin 


were and are our only outstanding ad 


wanted eliminated, tor they 


vantage in types, 
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“Land-based aircraft little af 
fected the issue at Midway. 
Nor later in the war . were 
they the power that pushed 
Imerican arms across the Pa 
cific. It was sea-air power that 
first destroyed the shield of 
the Japanese fleet and then 
opened the way for the com 
bined the United 
States to strike Japan like a 
typhoon.” 


arms of 





Russia drives swiftly on her way to 
her goal of first power at sea, which she 
began secking before World War II. 
Despite severe loss of shipyards and 
bases to the Germans, the Soviets con 
tinued to emphasize the navy and ended 
the war with the strongest om during 
their bloody dictatorship Some 200,000 
lease-lend from 


tons of it came as 


Great Britain and the United States 


Since the war her shipyards and the 


captured German and _ satellite yards 


have built without rest cruisers, de 
stroyers, submarines, escort, mine and 
amphibious types. (Our allies’ yards 

busily build and re 


pair Russian merchant 
ships. ) From seventh 
the 


naval power in 


1930s the Soviets have 





shot ahead of even 


England, for so long ruler of the seas 


and the destiny of the world, and is 


second only to the United States. 


Dhe 


theories of 


now 


Soviets are not deluded by the 


the end of sea powers in 


fluence on the fate of nations. They 
realize that, on the contrary, most of 
the revolutions of our time have given 
navies even greater relative power, uf 


that power is properly integrated and 


c mploye d, 


N our 


have expanded from the single level 


veneration naval 


£ operations 


of the surtace of the sea to three levels 


he 


dersea was supposed to do away with 


submarine in the secret world un 


sca power on the surtace. Instead, it 


made it more complex and, when in 
When 


in the air 


tegrated, much more effective 


the navy rose into the sky 


plane, large ships, or any ships, were 


again supposed to disappear. Instead, 


Wings pave navies ne Ww“ and dreadful 


powers, not only at sea but in unprece 
dented ability to overwhelm land torces. 
Utilizing sea power’s ancient vir 


tues of mobility, concentration otf 


force, and surprise, 


for example, can deliver a sudden con 
centration Of alr power against an enemy 
land position be yond his power to be 
ready to meet at every possible attack 


point. 
Amphibious craft have brought tur 


ther speed, precision, and strength to 
conquer land. In World War If and in 


Korea, not one of our amphibious of 


| 


erations failed—a record without 


par 
allel in history. Nuclear weapons and 
add to the 
With 


ability to maneuver and disperse, while 


guided missiles likewise 


relative power Of navies. thei 
maintaining heavy concentrations of ce 
fensive missiles and aircraft, ships are 


inherently poorer targets for nuclear at 


tack than shore installations. 

With thei mobility, endurance in 
operations (tremendously increased by 
atomic power ) and secrecy ot approac h 
they have inherently great ability t 
deliver overseas nuclear attack, This ts 
true of carriers, guided-missile ships, 


and CS pec ially submarine s i reason the 


Soviets today have 350 to some 5 


400 
times the number with which Germany 
started and almost won World War II. 


|* the 


years ihead, disarmament and 


peace will rightly be strong in our 
minds and in international delibera 
tions as those at Geneva this summer 
We should de everything possible to 


attain these goals. But we should do it 
with our eyes open and our hopes 
under contro! 

We must remember that the Japa 
nese talked of peace and prepared 
to strike Pear! Harbor. The Reds talk 
of peace today, and will in the future, 


but they don’t want our kind of peace 


break 


They want te iS apart from our 


allies. They want time to build further 


strength, or preferably for our strength 


to decline in another era of false hopes, 


wishful thinking or cconomn difh« ulty. 


Ayyressors are ever ready to disguise 


BA 


the hawk as the dove, especially when 


Korea 


dan 


their next ictims eagerly assist 


opened our eves tor a time to the 
gers and disasters we had brought upon 


our heads. Will they stay open? 
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(,uided Missile Problems 


The need to make missiles effective, re liable. and comple lely 


automatic, yet producibl mn quantity and casily maintained in 


the field, rs a challenge to the shill of American engineers 


TE hs 


held 


ive come a long way in this 
We 


have come a long way since the 


or guided missiles 


days immediately after the war when | 
am atraid that all too many of us were 
full of elaborate designs of guided-mis 
sile systems and glibly offered to pro 


duce these systems tor a tew million 


dollars and a few months’ time 


It was during this period that some 
one made the Saye remark that push 


button wartare was just around the 


corner we had the push button! It has 


taken us ten years to find out what to 
put behind that little push button, and 


| submit that the guided missile of 


today 1s a tar cry trom what a guided 
useful guided missile 


the 


Today's guided missiles 


missile—a really 


could be in the hands ot using 


troops ire in 


about the stage of the 


World War I or 

the IQzos 
A guided 

ce 


urplane betore 


the television set of 


missile is undoubtedly a 


complex ice, so we probably can 


never expect to have a guided missile 


as simple as a om knob tele is10n set, 


Nevertheless, within the next few years 


we shall see tremendous advances in 


the simplification is well as the reli 


ability of guided missiles 


bey SI 


about partly trom basic scientific de 


simplifications will come 


velopments, partly trom developments 


of the research engineers working with 
the missiles, and partly from improve 
in prod 


ments uction engineering and in 
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human enyinecring ot rrissile ind 


sile component 
I suppose that, from time immemo 


has 


than tec 


rial, scientiti gadyeteering iways 


asked lor 


has bee Nn 


i little more hnology 


ible to pro ile After all, thi 


in the ve nature 
h ind 
held of 1 


The we ntists 


te 


18 inherent ry cien 


tific resear ertainly 


hnology 


the liittary te 4’ 


who ha ‘ ontributed 
\r cle 


ot Syracuse to Oppenheimer ot Lo 


ked 


to military hnology trom hinne 


Alamos ill ha c i little 
than cé 


il 


bit more n 


for just a 
mive 
indu 


ha ~ % 


to provide 
In retrospect we 6? re 
ty 4 ‘ 


itl ized 


tional stri tech 


nology cecn ible 


have to be 


continually at how quickly technology 


has been able to catch up with scientiti 
} 


developments and how the comple x de 


the 


next 


vices of one generation becorne 


everyday simple gadgets of the 


yeneration 


We to numerou 


1 pom? 
in pom 


ments of this type in our own 


example Wher the first tele 


Wa 


re ned 


exceedingly 


ici vet 


cre 


COMMON Pa ‘ 


every 


\ 1ewed 
trange 
id 


the cax 


ith ed 


in three ! 


We 
WIRST 


itselt 


ability 
one of tt 


fail 


home 


th if 


Mmaore 


in 


bel 


tor 


numer 


ind when 


technoloy 


‘| \™ irca 


murack 


Ann rhea 


i¢ 


thas 


| 
I 


yuided 


yht 


it 


rruissile 


pat the 


Tit rent ut 


de: 


” 


human operator i 


vork entirely inde pence 


human interve 


ibility of 
may nce 
much 


quired of 


hig 


‘ 


ach 
fans 


wT 


Oripwon 


cthiny ha 


ntion 


tl 


the 


i 


! 


ible to 


there lore 


Onipn 


rapidly than has 


i 
the 


tem miust tx 


the 


ot cr 


le 


l 


reliability 


c 








nological standards. The missile has to 
make decisions and execute commands 
based on those decisions. Devices of this 
kind running without human interven 
tion are practically unknown in our 
present technology. 

There ts a great deal of talk about 


automation and cybernetics and the 
forthcoming cybernetic revolution, but 
in effect we have very little practical 
experience with this type ol device or 
problem, 

Now what does all of this add up tor 
It seems to me that we conclude, first, 
that guided missiles are techno 
logically practical and undoubt 
desirable from the 


edly very 


point of view of the military. 

Secondly, the apparently slow 
development of guided missiles 
and perhaps also the difficulties which 
are encountered on yetting mussiles into 
production and into actual utilization 
by the troops are not une xpected when 
we consider the complexity of the com 
plete yuided-mussile problem, 

Thirdly, we must have a real appre 
ciition and understanding of this prob 
lem so that the Government, the re 
search groups, and industry can colle 
tl ely work together to solve the prob 
lem of the really practical and usetul 


vittded mrassile 


jb Ik Government s contribution must 


mclucte patience with the apparently 


slow rate of development, realism in 
writing specifications for puided mis 
siles, and realism in developing: tactics 
and training programs to utilize the 
guided missiles which are available 
The scientists of the country can ob 
viously do their part in this program 
ideas and new 


hy contributing new 


principles to the guided-missile art and 


by integrating contributions trom all 
the branches of science which can play 
a part in this problem 


industry, the 


In the case ot private 


problems are, first, to obtain a real un 
derstanding of the significance of the 
guided missile reliability problem and 
its effects on every component and every 
part which goes to make up the missile 
system, and, secondly, to develop pro 
duction methods which can make the 
components required to the tolerances 


required 
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Not only must the production Capa 
bility be de veloped, but also the Capa 
bility of reproducing identical copies 
in this cast 


of the device. “Identical 


will probably go so far as to mean that 
every wire and every piece of tubing 
must be placed in exactly the same way. 
Let us consider some ol the problems 
that lie between us and really successtul 
guided missiles. These are problems 
that are associated with varying fields, 
such as the problems ol manpower, re 
liability, supporting research, et 
consider, first of all, man 


We have 


deal in recent years of the short 


Let us 


power heard a great 
age of engineers in this country. 
This is undoubtedly a fact 
which we just have to live with. 


The 


can, but 


colleges are doing what 


they until more enpineeriny 


students come up through the high 
“ hools, we just cannot graduate enough 
engineers to satisty every need 
Vhis being the case, what can we do 


ibout itr We 


the situation, 


have to make the best ol 


and | 


principal thing we can do about it is 


that the 


suyyest 


see that our engineers are utilized ef 


fectively 

\ll of us are probably familiar with 
examples in which an engineer's talents 
ire not bemy used to the best 
Lape The answer is to see that engineers 
idequate trom technical 


ha support 


help ot various kinds and that the en 


yinect with ad\ inced training utilize Ss 


his training to the maximum effective 
Hcss 

\nother lyasic problem in missile cle 
velopment is the problem ol 


W hic h 


hnding an organization 


is able to understand the missile 
system. | say this not in any 
sense of criticism but primarily 
to point out that the develop 

ment of a guided missile does require a 
wide of talents and that any or 


ralipe 


yanization undertakes such ce 


Ww hic h 


velopment or which undertakes the 
production of a missile must be capable 
ol understanding the complete system. 

\ guided missile is not an assembly 
of components—whether Government 
furnished components or subcontractor 
supplied com pone nts; instead, a guided 
missile is a complete working system, 


interaction of one component 


and the 


SAE 


upon another is unavoidable and may 
be fatal unless the parent organization 
really understands the system. 

Next we come to the old problem ot 
Here | 


individual component 


reliability want to stress reli 


ability at the 


level. We cannot have a good guided 


missile unless we have yood resistors, 


yood vacuum tubes, good nuts am 


pM 
holts. good soldered jormnts 


rin vl 
The 


soldered connections neces 


| ET us look at the problem ol 
4 soldered joints in a missile 
number of 
sary 1n a missile system ts certainly up in 
the thousands. In most systems, the 
failure of any one of these soldered con 
failure of the 


nections can caus the 


missile: therefore, it is essential that the 


rehabriity of the 


joint be so fantastically high that I do 


individual soldered 


not know at the moment how any ot us 


can guarantee that reliability or even 


establish testing methods suitable to 


find out what reliability we actually 


The only solution seems to me to be 


testing ol the 


one hundred per cent 


finished missiles in an attempt to find 


the cold-soldered joints, the faulty r 


tubes Cf 


sistors, the poor Vacuum 


course this problem of one hundred per 


cent testing introduces various dithcul 


ues which I do not want to dwell upon 
I want merely to point out the obvious 


tact that one of the tests that the mus 


sile must undergo ts a test in which it 


is Operated in an environment not dis 


similar to flight environment 


\ guided missile must be used by 


men under battle conditions 


Theretore it s essential that 


the operation of the missile 


must be as well integrated into 


the operation of the man as 
possible 
ssary that the 


It is clearly nece opera 


tions required to test and fire the mis 


sile should be ughtior 


simple and sts 


ward and that the soldier performing 
these operations should, after adequate 
training, be able to go through the op 
erations with negligible chance of error. 

Furthermore, it is also desirable in 


the actual firing, and indeed also in 
testing the missile, that the soldier be 
called upon to make as few decisions 


as possible. In the extreme case, Wwe 
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ought to 


pust one 


w he cs ON 


that 


the missile good and has only to 


one more itton to fire the mussile 


tT course the situ 


In actua 


ation wu be more complicated 


than thi it rely this the ultimate 


I he 


ry 


) su Is 


ccess Ol a guided mis 


object « 


, , , 
Ssile may well stand or tall upor 





the human engineering which has 


into its development and which 


ki 


Behind 


V we can 


( p to the present time we have not 


been as conscious ot this proble m as we the 


should have been because guided mis successtul guides 


the ol being such somewhere 


such cle 
we expect th people using then 
highly 


ample opportunity to check 


siles are stall in sStaye 


novel search ati 


h 


nology 


expensive and wes that 


to be sca4re the 


very trained and to be given ind x 


il the 


‘| 


the 


ind double Pronuier 


check every operation 
YHEREPORI 
ill y 


tha 


But when a guided missile really 


xets into battleheld use, these difhcultic the over 


arising trot human error will country, 


course. becon more quate supportin 


a ek w 


produc 


ippare nit 


which has " 


ippl 
| urth 


ome to the problem ol problem 


litv of the vuided roissile formation tron 


I to number 


I think th 
ol 


pom}, 


i it} 


exam ple the present guided 


INISSiie¢ royral which rather cle ul 


has Lee N 


which 


technoloy i radiycteerimg 


Ing on to make HVISSIiC 
work but vi 


i 


of their e 


ilmost 


because 


1 


rryuis 


things 


consi ie ree 


Dhere 
ce 


arTri 


lore 


clot 
1O} 


' 


duced 


I 


when he encounters a difhcult problen 


PHINK th 


ney on the 


h 


ecnhyinect 


it there too muc 


tena part of an 


to solve that problem by adding a littl lore 


’ 


more complex! by htening on Conn 


up 
\ doing other thing 


j 


ty 


| ture 


Dr 


the tolerance 


Ridenour 


of sitting back 


make 


of this sort tear il 


this country and 


had 


asking how in we 1 new il 


proach which will simplify the answer ah i coll 
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With 


wre 
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it is essential, within 


uided-miussile n 


hould 


joie ture 


t there by vcle 


search of the tyy™ 


ations to guided-missile 


ermore, the flow 
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Stockpiling “K 


now-How” 


Just as the colomal craftsman was equall y prepared lo make tools 


of peace or weapons of war, so our modern industrialists must be 


read y fo turn out washing machines or guided missiles for defense 


P until the time of David and 


Goliath, warlare was simple. 
The biggest 


with the weapons 


number of men 


most won, It was 
simply a matter of men and materials. 
David changed that. When David 


met Goliath it was one boy 


power 
one tiny peb 
club. But 


the ma 


against one giant power 
ble against one formidable 
David added something new 
slingshot. He immediately 


ce ad 


was born. 


chine, one 


produced one very giant, and 


mechanized warlare 

War today is a conflict of total econ 
omies in which industrial capacity is 
as important as weapons, War has be 
technological, and 


come increasingly 


constantly getting more 


complex, Each jet interceptor requires 


we apons ar 


more electronic equipment than a com 
mercial TV station. Aircraft carriers re 


quire electrical generating equipment 
sufhicient to supply cities of half a mil 
lion people 
The bomber that must be air-condi 
tioned on the desert airfield at 150 de 
grees above zero must also be heated at 
50 degrees below zero a half an hour 


The ele 


tronic equipment for a modern hghter 


later when it gains altitude, 


airplane costs more than the whole air 
plane did in World War I. 

These modern implements of war 
cannot be stox kpiled readily or stored 
in arsenals for two very succinct rea 
sons. First, they cost too much. The suc 
cessor to the World War II fighter that 


cost $<0,000, now costs $1,000,000 
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Secondly, modern military equipment 
becomes obsolete too fast. The airplane 
coming off the production line is al 
ready obsolete compared with the one 
on the drafting boards. 

This rapidity of obsolescence and 
the complexity of modern technological 
that industrial 


cle velopments means 


“know-how” and military logistics have 
to be constantly balanced for national 
defense. For the Nation to have mod 
ern armed torces without an industrial 
backup would be like a city having 
hreplugs but no water supply. 

As members of the American Ord 
nance Association, we 
should know the present 


industrial mobilization 


program of the Army, 
Navy, Air Force, and 
Maritime Commission. 


Let's look at the present 
planning from the viewpoint of an in 
dustrialist 

It war should start suddenly, would 
your company start war production at 
would capacity be idle 


once of your 


while you searched for your military 


customers? Thousands of manufa 
turers are now working with their po 
tential Army, Navy, and Air Force cus 
tomers, developing practical war pro 
duction schedules for the critical mili 
tary items which could be made by 
their plants mm event of a war emer 
gency. 

HE revised industrial mobilization 

planning program differs from pre 
vious industrial mobilization studies in 
three important respects 

1. It focuses planning time and effort 
on the more important critical military 
make” and 


during wartime. 


items that are “hard to 
“hard to get 
2. It emphasizes making fewer plans 
but making them more realistic and 
practical. 
3. By getting industry participation, 
“production know-how” is being fab 


ricated into future war production 


schedules of critical military items 
This revised planning program 
across-the-table planning between the 
military buyer and the civilian manu 
tacturer of specific military items. Since 
January 1954, new mobilization produc 
tion planning has been limited to mili 
event of war, 


tary items which, in 


would be needed for survival and re 
taliation, combat efhciency, or the main 
tenance of health. 

On this basis, about 20,00 specih 
war production schedules are now be 
ing worked out ofr revised in collabo 


ration with individual plant manage 
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ments by the Army, Navy, and Air 
Force. 

By directive of the Secretary of De 
fense the official program by which the 
military services plan with industry for 
military production in event of war is 
the revised Production Allocation Pro- 
gram. This program is based on the 
following concepts: 

1. If all-out war occurs, we will not 
have time to fumble through another 
mobilization. Therefore, what really 
matters is how fast can we get 
how much production under 
way. 

2. Industry must know in ad- 
vance what it is to make, whom 
it is to make it for, and about 
how much it is to make. Simi 
larly, the Army, Navy, and Air Force 
must know what they are going to get, 
from whom, and how fast. 

3. For each of these items and each 
of these plants, mobilization matériel 
demand must be matched against mo 
bilized industrial capacity, plant by 
plant and item by item, Our previous 
experience in two wars has demon 
strated that statistical balance alone, or 
balancing the total industry against the 
total demand is not enough. 

4. Planning must be flexible. It must 
capitalize on the versatility and inge- 
nuity of American industry. It should 
be responsive to sudden shifts, either 
through rapidly changing relative mili 
tary urgencies or possible enemy de 
industrial ca 


struction of substantial 


pacity and facilities. 


HE original Production Allocation 

Program for industrial mobilization 
evolved out of World War II experi 
ence. As a direct result of strengths 
and weaknesses shown by the limited 
mobilization for Korea, the program 
has been drastic ally revised. 

Mobilization planning history was 
made on January 26, 1954, when the 
Hon. Charles S. Thomas, then Assistant 
Secretary of Defense (Supply and Lo 
gistics), now Secretary of the Navy, 
signed Department of Defense Dire 
tive 4005.6, entitled “Production Allo 
cation Program Planning.” This direx 
tive put three new dimensions into 
planning: 

1. It prohibited planning for items 
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primarily used for purposes of com 
fort, convenience, and morale. 

2. It established the criteria govern 
ing the selection of items for planning 
by the Army, Navy, and Air Force. 

3. It created the Preferential Plan 
ning List—a classified list of approxi 
mately 1,000 end items which have top 
priority for planning purposes. 

This directive puts emphasis on plan 
ning for the “hard-to-make,” “hard-to 
get” items essential for defense. 

Production allocation planning 
is now limited to items which, in 
war, are necessary for survival 
and retaliation, maintenance of 
health, and combat efficiency 

In addition, items must have 
production characteristics in 
volving considerations such as long lead 
time, industrial conversion, or use of 
materials or techniques different from 
peacetime practice 
Army, Navy. and 


Air Force for items on the Dx partment 


Planning by the 


of Defense Preferential Planning List 


is mandatory. In addition, the military 
lists of 


These 


lists are known as Departmental Lists 


services maintain secondary 


items on which they may plan 
Items on all lists must meet the same 
criteria. The lists are classified and not 
available to the public. 

Under this revised planning pro 
gram, practical war production sched 
critical 


ules for the manufacture of 


military items by specie plants are 


jointly developed by military and in 
dustrial personnel working together as 
a team, 

Just as every sailor on board a battle 


ship has a battle station, under this 





“To delay industrial mobiliza 
tion planning pending the cal 
specific require 
ments would be like delaying 
the installation of fireplugs un 
ul we could hou 
much water it would take to 
put out a fire of unknown ori 
gin, at an unknown time, in 
an unknown place Our 
planning must allow latitude 
for on-the spot action by the 
applied ingenuity and versatil 
ity for which American indus 
trialists are world-renowned.” 


culation of 


determine 





program plants will have battle sta 


tions, too. Just as the sailor knows 


where he is to go and what he is to do 
when general quarters sounds, similarly 
manufacturers will know what they are 
scheduled to make and whom they are 
scheduled to make it for. 
PLANT assignments will be more 

practical because the manutacturers 
will have had a hand in picking thew 
battle stations and in developing ther 
own war production schedules 

The purchasing ofhces of the Army 
Navy, and Air Force need to know nou 


the individual plants initially 


Spee if 


the ir import int 


se heduled to produce 


military items. In addition, they need 
to know which other plants are capable 
of delivering the same production in 
event the first plant gets knocked out. 

In the United States 


such but we do 


We have no mu 


nitions industry as 


have the collective capacity of civilian 


industry which, when converted to war 


production, becomes a mammoth mu 
nitions industry 

Just as our city fire departments de 
pend on hreplugs to convert domesti 
water supply systems into weapons to 


Navy, and Au 


Force depend on industrial mobiliza 


fight fire, so the Army 


tion to convert our flow of civilian pro 


duction into a flow of war productior 


UST as the fire department must 
e know in vdvance where its sources 
of water are located, so our military 


agencies must know in advance where 
their war produ tion sources are located 


All plants 
| 


vised planning program are listed iv 


participating in the re 


a 
classified Government publication now 
known as the “Register of Planned Mo 
Producers.’ The latest edi 
Army, Navy, and 


August lists firms whicl 


bilization 
tion distributed to the 
Air Force in 
are lite rally members of the “first te am 
tentatively scheduled to produce billions 


of dollars worth of military item: that 


would he needed in a War 


The 


ompany and also show the 


emergency 


“Register” lists each plant of each 


military 
claimants for that plant 


The previous edition of the Re piste t 


published in January 1954 listed about 


34,000 plants It has been estimated that 


| } 
the present editior ists only out 
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24,000 plants, This reduction has oc- 
curred as the planning was reviewed 
and reévaluated under the more realis 
tic planning criteria now in effect. 

These plants are of all sizes from less 
than fifty employees to thousands of 
employees. They represent a wide va- 
riety of industries, although metalwork 
ing predominates, (See Department of 
Defense Directive 4005.6, dated Janu- 
ary 26, 1954). 

Although the Register is a classified 
document, properly identified officials 
of a company are entitled and encour 
aged to find out if their company is 
registered. This may be done 7 
by calling or writing the com ‘ 
manding officer of your Ord 
nance district, the inspector of 
naval material, or the Air Force 
procurement district for your 
geographic area, 

How do plants get in the Register? 
Industrial mobilization planning off 
cers of the Army, Navy, and Air Force 
are continuously on the lookout for 
good potential sources of military pro 
duction, When they locate a plant that 
has a desirable combination of produc 
tion “know-how,” performance records, 
production capacity, etc., they have this 
plant registered as a planned wartime 
producer, 

It is not too important whether or 
not this plant has been previously en 
gaged in the production of military 
items, What is important is can this 
plant be depended on to start producing 
promptly a particular military item in 


wartime, 


IRMS can be listed in the Register 

only by the military offices having 
mobilization planning responsibility for 
the items which those firms produce, or 
could produce, in a war emergency. At 
present, a firm which is not listed may 
offer its production capacity by com 
municating with the military office 
which purchases the military items the 
plant is now making or items which 
it could make in wartime. 

To find out which military offices 
buy what items, a firm should secure 
two booklets entitled, “Purchased Items 
and Purchasing Locations of the De 
partment of Defense,” and “How To 
Sell to the Department of Defense.” 
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Both these booklets are available from 
the Documents, 
Washington 25, D. C. 


Superintendent of 


By referring to these two booklets a 
firm can tell which military offices buy 
what items and, conversely, the kinds 
of items purchased by a particular mili- 
tary office. Getting listed may be a sell 
ing job. It is up to the firm wishing to 
be registered to demonstrate its war- 
time production potential to the point 
where a planning office decides to regis 
ter the firm as a potential wartime sup- 
plier. 

Each company listed in the Register 
Services Pro- 


has an Armed 


curement Planning Officer 
(ASPPO) 
Navy, or Air Force assigned to 
it. These ASPPO’s, as they are 


age 


from the Army, 


commonly called, have the re 
sponsibility for codrdinating 
the combined Army, Navy, and Air 
Force planning with each of the plants 
assigned to them. 

Regardless of what military service he 
may belong to, the ASPPO represents 
all the armed forces and acts for the 
Assistant Secretary of Defense (Supply 
and Lagistics ) in his capacity of ASPPO, 
He coérdinates but does not control 
planning with the plants assigned him. 

It is the ASPPO’s job to shield plant 
management from receiving overlap 
ping requests for the same or similar 
information from the numerous in 
dividual planning offices of the Army, 
Navy, and Air Force, Any military 
agency wishing to plan with that plant 
or get planning information 
must channel its request to the 
ASPPO and not to the plant 
itself. 

The ASPPO 


ence for plant management; he 


runs interfer 
answers any inquiries about which he 
already has information. He accumu- 
lates other inquiries and periodically 
clears them up by a contact with plant 
management. 

ASPPO's are usually assigned from 
service doing the most 
A firm 


operating several plants may have one 


the military 


business with the company. 
ASPPO for each plant, or one for each 
Division, or even one for the entire 
corporation, depending on how the 


company operates, Which military serv- 





ice acts as ASPPO is at the option of 
the company, providing the desired 
service is planning with the frm. 

When an ASPPO is first assigned, he 
explains the program and asks the plant 
to designate a member of management 
to work with him. Together the ASPPO 
and his industrial teammate develop a 
survey of the plant’s war production 
potential, 

They list the plant’s machine tools, 
production facilities, assembly capaci- 
ties, transportation facilities, geographic 
dispersal, and production performance. 
They give examples of what it has 
made, is making, and could make in 
event of war, 

This pertinent information is then 
made available to all procurement and 
planning offices of the Army, Navy, 


and Air Force. 


ACH 


4 wishing to plan for war produc 


military planning agency 
tion forwards a draft of its proposed 
production schedule for each military 
item via the ASPPO assigned to the 
planned producer. Registered com 
panies are known as planned producers. 

If a planned producer needs blue 


the ASPPO 


would get them or put the producer in 


prints, specihcations, etc., 


direct communication with the techni- 
cal specialists of the potential military 
customer. The producer’s job is to build 
production “know-how” into the pro 
posed schedule, reconciling military de 
mand with production practice. 


When the producer has developed a 


mobilization production sched 
i tJ ule that is satisfactory to him, 


his potential customer, and the 
ASPPO, the schedule is form 
ally signed and copies distrib- 
uted to all concerned. 
According to its capabilities, a plant 
might have numerous mobilization pro 
duction schedules for the same or dif 
items with 


ferent various planning 


agencies (claimants) of the Army, 
Navy, or Air Force, Every schedule rep 
resents a possible order in event of mo 
bilization. Similariy, they may lead to 
some peacetime procurement. 
Department of Defense policy is to 
place current business with planned 
producers for purposes of maintaining 
the mobilization base wherever it is 
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practical to do so, (Sex Department of 
Defense Directive 3005.3, dated Decem 
ber 7, 1954.) 

Periodically a revised Register is pub 
lished and distributed to all military 
planning officers. Since the Register 1s 
used as a reference document by all the 
military planning and _ procurement 
agencies, it is to a producer's advantage 
to see that his current registration is 
complete and correct. Similarly, it is to 
his advantage to see that the plant sur- 
vey 1s an accurate and adequate state 


ment of his firm’s productive potential, 


YOME skeptics question the value of 
K planning. One argument goes like 
this: “Since any war fought with nu 
clear weapons would possibly be ended 
overnight, why plan? 

The 


“What happens if we don’t win that 


answer to this reasoning 1s, 
first battle?” Planning in no way de 
tracts from our ability to fight an over 
night war. On the other hand, planning 
very definitely increases our probability 
of winning any war, even an overnight 
war. Victory may well go to whoever 
can recover first and retaliate fastest. 
Another argument against planning 
follows this line of reasoning: “We did 
not use all our planning in World War 
Il, nor again in Korea, therefore why 


should we plan now?” 


HIS logic might be compared to the 

reasoning of a person who argues, 
“Since we never have used all our fire 
plugs, why should we maintain all of 
them now?” 

The person in favor of planning at 
future time usually says: 


some vague 


“Industrial mobilization planning is 
very good, but before you can plan el 
fectively you must first have accurate 
requirements,” 


This 


we never will nor can have accurate re 


fallacy overlooks the fact that 


quirements—until a war is over. Up 


until the time of actual conflict the 


amount of requirements is simply the 
best available theoretical estimate. 
To delay industrial mobilization plan 
ning pending the calculation of specifu 
requirements would be like delaying 
the installation of fireplugs until we 
how much water it 


could determine 


would take to put out a fire of unknown 
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The F-94C Starfire fighter-interceptor is only one expensive reason why indus- 


trial “know-how” 


origin, at 
known place. 

One of the realities of a democracy 
is that our industrial mobilization plan 
ning can never be precise. Since we will 
not initiate aggressive action, we will 
always have the inherent disadvantage 
of not knowing how, when, or where a 
war will start. Lacking this information 
we cannot develop perfect planning or 


predi 


accurate matériel requirements 
realistic our planning must be 
cated on this fact 

Just as new developments in weap 


ons create new methods of warfare 
so also do changed methods create the 
need for totally different kinds of plan 
ning. Planning to be practical must be 
reconcilable with the technology ol 
modern warfare and the economic reali 
ties of our economy. 

For example, on one hand industrial 
mobilization planning must consider the 
implication of nuclear weapons on im 
dustrial targets with the resulting need 
for geographic dispersal. On the other 
hand, the present geographical concen 
trations of our industrial centers are eco 
nomic realities which can neither be ig 


nored nor readily changed 


YOR the time being one of the best 


4 
approa hes to this proble m from the 


} 


standpoint of industrial mobilization 


planning appears to be to disperse the 


an unknown time, in an un- 


and military logistics must be kept in constant balance 


planning. Good judgment in the atomu 
ive dictates that planning for important 


items should be done with severa 


plants, each located in a different city 
Multiple sources will lessen the risk of 
losing the total supply of any critical 


item through enemy action. 


YIMILARLY, the realities ol modern 


* long-range weapons and nuclear 


warheads demand that we put more 


emphasis on planned alternate sources 
substitut 


as well as predetermined 


items. Just as a toothall coach knows 
what his second team can do, we need 
to know what substitutions we cas 


make and whom to call on if our star 


producers yet knocked out. 


Our planning must balance specitx 


requirements against the production po 
tential of particular plants. The vulner 


ability ol our target areas requires that 


‘ 
this planning be so exible that it can 
always be reconciled with reality 


Our colonial ancestors lived under the 


ever-present threat of Indian attack 
while we, their descendants, live unde 
the ever present threat of World War 
Ill. Just as the colonial craftsman wa 
equally prepared to make tools or 


weapons, ” moce rn industrialists mu 


be equally prepared to turn out wasl 


Inge mac hines or we pons ol war 


It boils down to this: if we want to 


be sure of surviving, we 


b must plan onit 
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Explaining “The Brain” 


The man behind the man behind the modern electronic computer has 


the task of making thas complex equipment so understandable that 


it can be readily operated and maintained by those in the field 


S our machines grow ever more 
complex and subtle, understand 
ing and explaining them be 

comes increasingly a task for specialists. 
Even now most people live amidst a 
technology with which they are blandly 
unfamiliar, How many television set 
owners really understand how their sets 
work? 

On a much grander scale, the so- 
called thinking machines which may 
some day run our factories—and per 
haps compose our symphonies and 
string quartets—likewise require their 
analysts and exegetes. 

To explain them is the rdle of the 
technical writer—the anony 
mous, barely heard of backstage 
character, 

It is hard to believe but true 
that there would be 
little about the 


thinking machines were it not for the 


precious 


information 


technical writer, for in many cases the 
designer is disinclined to transpose his 
secrets to the written word, preferring 
to carry them around in his head. 
In the engineering laboratories where 
the robots are conceived and developed, 
information about them more often 
than not is passed on orally, and then 
only grudgingly and in piecemeal fash 
writer—that 


ion. It is the curious 


anomaly in our society—who comes 
anonymously to the rescue, as he does 
so often in the case of beleaguered poli 
ticians and inarticulate businessmen. 
Technical new, of 


writing isn’t 
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course. There has always been a need 
for written matter to explain machinery 
and tell what to do when it conks out. 
Doubtless an instruction manual of 
sorts accompanied Eli Whitney's cotton 
gin. But obviously the cotton gin ts a 
far cry from the modern electronic com 
puter, 

with 


If these wondrous machines 


their thousands of vacuum tubes, re 
lays, integrators, resolvers, and other 
mysterious innards are to be of service 
to their users, there is need for some 
one to explain them in everyday Eng 
lish. It has been found that preferably 
this some one should be neither a sci 
entist nor a technical ignora 
mus. The technical writer fits 
the bill—it is he who bridges 
the gap between the designer 

and the ultimate user. 
Technical writing received a 
big impetus during World War II, died 
down after the armistice, and picked 
up again with the advent of the Tru 
man Doctrine. With the increase in the 
armament program, technical manuals 
had to be turned out in a hurry. It was 
plain that engineers didn’t fit the speci 
fications, and, somewhat reluctantly, in- 
dustry called on writers to do the job. 
formative the usual 


In the years, 
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practice was to set the writers loose 
in a roomful of blueprints with instruc 
tions to go ahead and write. Gradu 
ally, writing departments took shape, 
equipped with Varitype machines and 
electromatic typewriters and staffed 
with illustrators, production men, and 
draftsmen. 

With the advent of the engineering 
unions, wage scales were improved, 
classifications set up, and job descrip 
tions written, and the writers were at 
last recognized as professionals. With 
the attainment of the grandiose title of 
“Publications Engineer,” the technical 


writer had really arrived. 


ESPITE improvements in the writ 
er’s status, however, technical writ 
ing is an unusually frustrating and 
Some of the 


exasperating business. 


headaches are inherent in the nature 
of technical writing, but many of them 
are not. 

A good deal of the correctible frus 
tration stems from the fact that in most 
engineering firms the instruction-book 
writers are a sort of out-group. Though 
nominally a part of the engineering 
division, the writers are many times 
set apart physically from the engineers, 
thus creating a needless problem in 
communications. Often the writer does 
not even see the machine he is required 
to write about. 

With this kind of setup, the writer 
is in a poor position to command the 
kind of 


assistance he needs to do a 
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good book. To be successful, an in- 
struction book ought to be planned, 
laid out, and executed by a team com 
posed of writer, engineer, technician, 
and mechanic all working in unison. 

But because of the unwillingness of 
the executives to take the instruction 


book 


able to work 


seriously, the writer is seldom 


under these conditions. 

The result is that too often he must 
be satisfied with turning out work 
which does not represent his highest 
potential. It is not too much to suggest 
that some of the waste and damage that 
occurs to equipment used by the armed 
forces could be traced to faulty or in 
complete instruction books. 

Yet it would be wrong to imply that 
technical writing is bare of satisfactions. 
The writer is privileged to be closely 
involved with the objectification of one 
of man’s highest functions—his men 


tality. 


N an era of unreason, computers are 
Ww hat 
They 


satisfy, like a poem or sonata, They are 


coolly reasonable. The have 


mathematicians call “elegance.” 


grey matter at work. 

Even the simplest machine has in 
volved some hard thinking, and in 
spite of the current tendency to over 
virtues as “adjust 


rate such negative 


ment,” man’s intellect is an awesome 
gift and its products should command 
respect, however much we may deplore 
their ultimate use. 

To have fashioned a machine capable 
of solving a problem by the method of 
least squares is an accomplishment of 
a very high order. Hardly less an ac 
complishment is the piece of writing 
that describes and analyzes the machine 
without falsification or 
vulgarization. KE 
Although it is pos 


sible to get by with an 


incomplete job, the * 
good technical writer apg | 
will not rest—even though it may 
mean several years’ labor—until he 


has got his machine down in words, 
truthfully and comprehensibly, to the 
best of his ability. There are some tech 
nical manuals which take four and five 
years to complete. 

Then, 


manual, text and illustration are hap 


too, In any good tex hnical 
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Instructions to operate this complex gyro 
compass must be stated in simple terms. 


pily wedded; the art work is equal in 
importance with the writing. The pa 
tient, hard-working technical illustrator 
assists the writer to envisage and pir 
ture what he wants, and, once it is 
decided on, he executes it. 


Very often the illustrator can make 


suggestions which bring out a point 
in a way the writer would not have 
thought of. The creative abilities of 


the technical illustrator are indispen 


sable if one wants a finished product 
that is lively, attractive, and inviting to 
read. 
Because the job is so difhcult and 
seemingly interminable, the writer suf 
fers ambivalent emotions, He hates the 


because it is sO massive and 


a hunk of 


but he 


mac hine 
formidable metal, chary of 


its secrets loves it, too, because 


it is delicate and precise and because 
it can do in seconds what would take 
an CX|x rt mathematician days or wee ks. 

Once the writer gets involved with 
his instrument he develops a jealous 
pride over its capabilities—he thinks of 
it as “his” computer, even though he 
has had nothing to do with its creation 
He takes a queer, proprietary delight 
in its complexity; he yearns to prox 


know it to possess it 


its secrets, to 
entirely. 


He 


ment with others; he is happy if “his” 


mentally compares his instru 
is more complex, harder to explain. He 
takes joy in hearing of the failure of 
His, he 


not fail. It will do what it is 


to do. His is like a 


rival computers, knows, will 


supposed 


fine car, a jet air 


plane—only infinitely more subtle and 
capricious. 

When he has reached this point, the 
technical writer no longer sees through 
a glass darkly, but face to face. He has 
passed beyond the need of assistance, 
the hope of reward, He is on his own 
as every writer must be sooner or later. 
He be gins to review, with coldness and 
exactitude, what he has written 

He sees the flaws now, the fakery 
The 


really 


functional description does not 


describe; the trouble-shooting 


chapter 1s disjointed, meager, unin 
formative. He rewrites now with sure 
ness. New diagrams take shape. The 
circuit that was so tough to convey is 
now simple and straightlorward, 

A passion to expound takes hold of 
him. He visits the test department, con 
fronts the instrument, looks on while 
the technicians probe its vitals with 
meters. Lights flash, dials rotate, relays 


click in 


analyzes the flight of a guided missile 


and out while the machine 


the speed and course of submarine 


The solutions are right and the test 


ers are happy They straighten up, 
light cigarettes lay aside the stop 
watches and the test equipment The 


machine works. It does what it is sup 
posed to do. With the data inserted 
into it, the machine is generating the 
right answers, 

To convey this sort of thing faith 
fully in words and diagrams and to 
make it intelligible—this is the prob 


lem of technical writing. 


HE time will come when there will 


be no wheels to go around: there 


} 
will be nothing to see nothing except 


wave torms on an oscilloscope 


It’s exciting to be concerned with 
such matters. For this much is true: 
the machine is nothing more than a 


case with ind vacuum tubes—a 


blac k 


until some one has explained it 


cars 


box with inputs and outputs 


In a very real sense the machine has 


no being until it has been inalyzed 


Nobody can 


important 


agree on what it i of 


more how it does what it 


does—until some writer has set the 


information down, It is comforting to 


remember that the knowledge would 


die out if there were no book to pre 


serve it and pass it on 
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Small Business in Defense 


Four top defense officials recently as 
sured the Senate Smal! Business Com 
mittee that mobilization planning is 
giving every encouragement to small 
business enterprises. 

Assistant Defense Secretary Thomas 
P. Pike told the Committee that the 
latest figures indicated “a slight upward 
trend in the percentage of total defense 
business going to small business com 
panies,” 

Assistant Secretary of the Navy R. H. 
Fogler called “most gratifying” the re 
sponse the Navy has had from some 
250 holders of large Navy contracts who 
had been asked to increase their subcon 
tracting to smaller companies. The over 
whelming majority of these big contrac 
tors said they were either already sub 
contracting a lot of their work or would 
start doing it. 

Deputy Assistant Secretary of the 
Army Henry N. Marsh said small busi 
ness, as of May, had about 37 per cent 
of the Army's new procurement dollars 
obligated during fiscal year 1955, up 
from about 32 per cent as of December. 

Defense Mobilization Chief Arthur S. 
Flemming told the Committee he be 
lieved small business should benefit 
from an order he issued last November 
permitting procurement agencies to ig 
nore the best price bid if they could 
better “maintain the mobilization base” 
by giving a contract to small business. 

The Senate Small Business Commit 
tee held the hearing to inquire whether 
small businesses were sharing ade 
quately in the Government procurement 
programs. It would spread out defense 
contracts to keep in operation the larg 
est possible number of suppliers of 
weapons and other items which would 


be in great demand should war occur. 


Paper Blitz 


The heroic Hoover Task Force has 
smashed headlong into a gigantic moun 
tain of red tape, records, and assorted 


paper work, It succeeded, temporarily 


250 


at least, in making the beginning of a 
dent. 
Some 


customs declarations, invoices, and re 


4,700 lorms, questionnaires, 
ports are required of businesses and by 
66 Federal bureaus under the terms of 
977 laws, rules, and regulations. Gov 
ernment bureaucrats fill 3 million file 
drawers with paper every year, while 
62 million drawers are loaded up by 
private business firms. 

The dent consisted in either eliminat 
ing, simplifying, or reducing in fre 
quency the reports required ol private 
concerns by thirty-two Government 
agen ies, 

Estimated savings to the Government 
from these changes are $5 million a 
year, and to business and industry $10 
million a year. 

Some 169 other paper and red-tape 
targets have been set up for the same 
kind of treatment. If successfully hit, 
savings would be more than $100 mil 
lion a year. 

The Hoover group reported that the 
Federal Power Commission accepted 
changes in reporting requirements for 
gas and electric companies that will save 
them an estimated $1.8 million a year. 

The 


sion reduced by twenty-five per cent its 


Interstate Commerce Commis 


record-keeping requirements for truck 

ers, One trucking company immediately 

was able to empty 800 file drawers. 
The 


agreed to cut out a statistical report on 


Federal Housing Authority 
loan insurance that will do away with 
3 million pieces of paper. 

The Federal Trade Commission ac 
cepted a sampling technique that will 
reduce by as much as eighty per cent 
the paper work of television stations in 
reporting advertising continuities. Be 
Task 


Commission was getting more than five 


fore the Force moved in, the 


times as much material as it could 
process. 

One thing is for sure—a dent has 
heen made in the Washington paper 
snowfall, but the paper snow is still 


crushingly deep. 


Discipline to the Fore 


Gen, Nathan F. Twining, Air Force 
Chief of Staff, told the first class at the 
Air Force Academy that “discipline has 
always been of prime importance.” 

He noted the fact that while the word 
remains the same today as in the pre 
atomic age, its meaning has vastly 
changed, 

In land wartare, an entire platoon or 
battalion could be wiped out if only 
one man was slow to react. One mistake 
in the A Force could easily cost thou 
sands of lives. 

The Air ago 


larger than it is today. Yet one man in 


Force ten years was 
one bomber today can deliver more ex 
plosive force than the entire Air Force 
of a decade ago. 
“This is why we must have a very 


kind of 


Twining said. The power of planes and 


special discipline,” General 
weapons is going to get even greater 
because our technology shows no signs 
of slowing down. 

“A single pilot may be alone, thou 
sands of miles from home, hundreds of 
miles from any control or supervision. 
If the going gets rough, no one can see 
him if he falters—except himself. It 
will take a lot of courage and skill for 
him to succeed. This is the product of 
discipline.” 

General Twining also referred to the 
special kind of discipline needed by 
those men who run supply bases and 
command repair depots. They must be 
just as enthusiastic about their jobs as 
about flying a new fighter that will 


move hundreds of miles an hour. 


Dr. Oberth at Redstone 


Professor Hermann Oberth, who pio 
neered in rocket flight and was associ 
ated with his former pupil, Professor 
Wernher von Braun at Peénemunde, 
Germany, in the development of the 
V-2 


Army Ordnance 


missile, is now working at the 


Redstone Arsenal in 
Huntsville, Ala., with his former col 


leagues on rocket and missile research. 
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Professor Oberth has been interested 
in space flight for many years and is the 
“Rocket 


Space,” a basic text on liquid-fueled 


author of to Interplanetary 
rockets. 

He is expected to contribute a great 
deal to the closely knit group of former 
German scientists who are developing 
the Army Ordnance missile program 

Dr. Oberth 


stadt, Transylvania, now a part of So 


was born in Herman 


viet-dominated Rumania, on June 25 
1894. He served in the Austro-Hungar 
ian Army and then studied physics in 
the universities of Munich and Heidel 
berg, being graduated in 1923. 

For a time he taught physics and 
mathematics in Rumania. 

Prior to World War II he was called 
to Berlin as a consultant on a motion 
picture on space flight. In that way he 
obtained funds for his first experiment 
with rocket motors fueled with gasoline 


and liquid oxygen. 


On Target 


The second annual All-Jet Fighter 
Weapons and Gunnery Meet will be 
held at Nellis Air Force Base, Nev 
and Yuma Air Force Base, Ariz., from 


September 26 to October 8, 1955 
Fighter-bomber competition im alr 
to-ground gunnery, rocketry, and dive 
bombing events will take place at Nellis. 
Air-to-air rocketry events will be held 
at Yuma. 
Marksmanship in our ground forces 


has not been neglected, either. Two 


Army teams and one Marine Corps 
team broke national records to climax 
the final shooting of the ross South 


eastern high-power rifle matches held 


during the summer at Fort Benning, 
Ga. 

Topping the previous Marine record 
of 980, one Army team scored 984, a 
second Army team 981, and the Marine 
Corps Gold Team 981 

This is excellent shooting and reflects 
highest credit on two great fighting 
organizations. 

There is no substitute for marksman 
ship. The ability to hit the target, on 
land, sea or in the air, is of vital im 
portance in our national-defense pro 
gram. This ability is the end product 
of patient and continuing practice un 


der combat conditions. 
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More and More Firepower 


Iremendous firepower advances have 


been achieved during the decade 


past 


This extraordinary development was 
particularly stressed in an address ck 
livered by Representative W. Sterling 


Cole of New York at the graduation 


exercises of the Industrial Coll ge ol the 
Armed Forces 
secret,’ Mr 


“that military technology has witnessed 


“It is no Cole declared 


a revolution in delivery systems is 


manifested in the transition from na 


val vessels to conventional aircraft to 


ict bombers and now to missiles and 
rockets 
“Military technology has witnessed 


also a revolution in hrepower. Permit 


me to draw an historical analogy 


“The retribution inflicted upon Ger 
many during World War II through 


bombing raids was beyond question 


terrible to contemplate. Yet six years 


of sustained bombing was needed to 
bring Germany's industries to a halt 
“Today 


hydroge mn we apon, 


1 single plane with a single 


an carry a destruc 


tive cargo whose force exceeds that of 


all the bombs dropped by all the planes 
Allied Nations upon all of 
Second 


of the (ser 
throughout all of the 


World War.” 


many 


Government Out of Business 


The Defense Department is making 


a strong effort to get government out of 


competition with private enterprise a 
much as possible 


The 
coffee 


Government is getting out of 


roasting, ice making ind tree 
growing. 

It is getting out of baked voods ind 
laundry activitic s, cement mixing, furni 
ture repair, and commercial auto repair. 


} 


These ind similar activities have beer 


stopped or are in the process ol being 
stopped 

Not quite so praiseworthy was the 
Hoover Commission recommendation 
that a new agency be established within 
the Defense Department to be called 
the “Defense Supply and Service Ad 


ministration, 


This proposed agency would ult 
mately handle about twenty per cent of 
the defense budget managing item 


of common supply—food fuel. cloth 


ing, and medical services. The agency 


would have nothing to do with strictly 


military combat items Maylx 
Just i vyoverniment should not com 
pete with private industry, so also gov 


! new bu 


ernment should not set up a 
reau that would tend. before very long, 
to become a ministry of military supply 


It de 


mands specially trained experts of life 


Armament is in a class by itself 
long loyalty and competence 


Al the 
j 


continued 


more reason, therefore, why 


reliance should be 


placed 
upon the Ordnance ¢ orps of the Army 
Navy 


the Bureau of Ordnance of the 


ind the Air Force Matériel Command 
is separate highly trained groups which 
have had, and continue to have, dem 
onstrated ability of a high order in a 


very complex and technical held 


The Government would do well to 


leave ill matters irma 


ind d 


sist from trying to set up an en roach 


pertaining to 


ment to the armament experts 


Inge ayency 


Quantico Conference 


Gen. Maxwell D. Taylor, Army Chief 
of Staff, and Adm, Robert B, ¢ 


retiring Chief of Naval Operations pre 


irmcy 
ented to the Secretaries’ Conference at 
views regarding 
Army 


Navy around the world. General Taylor 


Quantico in July their 
the rdle and « ipability of our ind 
had this to say 

“Preparation of modern Army force: 
receives the 
Army pl 


exploiting realistically the new weapon 


unremitting attention of 


our inner: They ire bent on 


devices, materials, and equipment de 


I he y 


ire evaluating these elements with r 


eloped by science and industry 


spect to their wartime application and 


ure cle veloping ind testing the neces 


sary doctrines and organizations for 
their employment 


“An 


on the 


army without atomic weapon 


battlefields of the future will be 


French knight 


ut ¢ récy he fore the English cannon 


more hel ples than the 


“In estimating the nature of tuture 
ombat we rn the Army consider four 
significant tactors to he overriding 


uperior hrepower, greater mobility, re 


liable communications. and flexible lo 


istics s¥Ssten 
Admiral ¢ 


commitments have 


urney asserted that Naval 


heen continued at a 
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higher level than was contemplated in 
setting the present force level. 

The Navy now has about 667,000 
officers and men. It is scheduled to end 
the current fiscal year with 657,000. 

Admiral Carney also told the con 
ference that the Navy is “deficient in 
some modern equipment for combating 
enemy submarines.” He added that 
“we are behind in minesweeping capa 
bility and harbor defense.” 

“A few years ago the Allies could bx 
assured of total control of the seas; to- 
day that control is less than absolute,” 


Admiral Carney commented, 


Mobilization Register 

The first major revised edition since 
January 1954 of the list of planned mo 
bilization producers under the Produc 
tion Allocation Program has been dis 
tributed to military installations and 
activities. The “Register of Planned Mo- 
bilization Producers,” formerly pub 
lished in a 3-volume edition as the 
“Alphabetical Register of Planned War 
time Matériel Suppliers,” now lists in 
one volume approximately 30,000 “first 
team” manufacturers who have planned 
or are developing detailed mobilization 
production schedules for specific mili 
tary items with the Army, Navy, or Air 
Force. 

The new edition of the Register lists 
plants of all sizes, and includes firms 
whose normal peacetime production is 
children’s toys, household appliances, re 
frigerators, automobiles, cosmetics, etc., 
but whose mobilization production 
could be converted to military needs 
during an emergency. 

Although classified as “confidential,” 
the specific entry of any firm will be 
available for inspection by its manage 
ment. To determine if his firm is regis 
tered, the management representative 
should contact the nearest major Army, 
Navy, or Air Force procurement ofhce, 
located in principal cities throughout the 
United States. This includes the Navy's 
Offices of Inspector of Naval Material, 
Army Ordnance Districts, District En 
gineer's Offices, and Air Force Procure 


ment Districts. 


Largest Warship 


The world’s largest warship, the air 
craft carrier U.S.S, Forrestar, will be 
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commissioned October 1st at the Nor 
folk Naval Shipyard, Portsmouth, Va. 

Rear Adm. Ingolf N. Kiland, com 
Naval District, 


will read the directive placing the car 


mandant of the Fifth 


rier in active service. Capt. Roy L. John 
son will then take command. 

Prior to the actual delivery of the 
ForrestaL, the vessel will undergo 
builder's and Navy acceptance trials. 
The Newport News Shipbuilding and 
Drydock Company took the carrier to 
sea during August for tests. 

The commissioning ceremony will 
climax more than three years of con 


The keel July 


1952, and the Forrestat was launched 


struction. was laid in 
in December 1954. Since that date the 
1,036-foot-long aircraft carrier has been 
herthed at a fitting-out pier at Newport 
News where catapult, electronic, and 
other types of equipment have been in 
stalled, 

Nearly 60,000 tons of metal have 


Her 


of 262 feet is enough to hold the liners 


gone into the Forrestat. width 
Unirep States and America side by 
side, Following commissioning, the For 
nesta will remain in the naval ship 
yard about sixty days for outfitting. She 
will later join the Atlantic Fleet for the 
customary shakedown cruise. 

Three sister ships presently are un 
der construction. They are the Sara 


roca, Rancer, and INDEPENDENCE. 


Upper-Air Research 


A needle-nosed rocket designed to 
ball 


miles into the air, then drop it, has been 


carry an aluminum seventy-five 
developed at the University of Michi 
gan, Ann Arbor, Mich. Instruments in 
the ball can collect upper atmospheric 
data and radio the information to the 
ground as it falls, 

Two of the 220-pound rockets will be 
tested at the proving ground of the Na 
tional Advisory Committee for Aéro 
nautics at Wallop’s Island, Va. Later, 
rockets will carry the balls over the 
Arctic as part of the International Geo 
physical Year research program. 

Booster units will carry the rockets to 
high altitudes, and the rocket will travel 
the rest of the way on its own power. 
When it reaches the apex of its flight, 
the rocket’s hull will burst open to re 


lease the ball. 


To Probe Thermal Barrier 


Another step forward in aérial re- 
search was heralded by the recent Air 
Force announcement that the first pow 
ered flights of the Bell X-2, supersonic 
successor to the X-1A, are scheduled by 
the Air Research and Development 
Command to take place shortly at Ed 
wards Air Force Base, Calit. 

The X-2, first airplane in history de 
signed and built to probe the so-called 
thermal barrier beyond the speed of 
sound, will be employed solely as a 
flying research laboratory. 

From a drag and power standpoint 
the X-2 is designed to surpass the speed 
of Bell’s X-1A 
miles an hour in December 1953. 

To build 


reaching high supersonic speeds, engi 


which exceeded 1,650 


an airplane capable of 


neers were forced to come up with new 


approaches to many old problems. 
High-performance airplanes are usually 
made of aluminum alloy, which is light 
and strong. But aluminum loses much 
of its strength at high temperatures, 
so considerable use has been made in 
the X-2 of stainless steel. 

As the X-2 smashes its way to heights 
and speeds never before realized, it 
will be powered by a Curtiss-Wright 
rocket engine capable of developing 
power almost comparable to that de 
veloped by a modern Navy cruiser. 

Special provisions have been made 
for the pilot’s safety. The cabin is 
heavily insulated, pressurized, and de 
tachable. Should bail-out be necessary 
at high altitudes, explosive charges can 
separate the cabin from the rest of 
the airplane. A ribbon-type parachut 
would slow down the capsule until it 
reaches an altitude where the pilot can 
safely make use of his own 
chute. 


The windshield presented still an 


para 


other problem. An ordinary windshield 
the X-2 


have 


would melt at 
reach. So 


highly ternpered glass capable of with 


temperatures 
will engineers used 
standing about 1,000 degrees Fahren 
heit. The glass will also resist infrared 
rays. At the altitudes contemplated for 
the X-2, there are no dust particles to 
cut down the intensity of the sun’s rays, 
and without special protection the pilot 
could be seriously sunburned during 


flight. 
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Keep America Strong for Peace 


An Editorial 


S armament the cause of war or is war the cause of arma 
ment? 

This question was widely and vigorously debated in 
the Ver 


sailles era. Today, in our more sophisticated age, such a 


the period immediately following World War I 


question seems positively silly. 

Armament, we believe, is sterile. It is incapable of causing 
anything—except victory when you have it and defeat when 
you don’t have it. Wars are not caused by guns or tanks or 
jets or subs or missiles. As far as we are aware, no howitzer 
ever decided to discharge a projectile across a national fron 
tier against another howitzer which it disliked. 

Hunger is not generally a cause of war. Millions of peopl 
die passively each year because they do not have enough to 
cat. 

Fear is not necessarily a cause of war. The early Christians 
were savagely persecuted, yet they did not organize an under 
ground army. Mahatma Ghandi and his followers refused to 
fight. 

Nationalism is not always a cause of war. The Canadian 
people are intensely proud of their country, but they have 
not coveted Alaska. 

In short, war is a human decision. It is not inevitable, like 
death and taxes. Armament, like war itself, is an effect, a 
result, of human judgment. 

The vast majority of the world’s population is hostile to 
armament. It is perfectly obvious, on any rational basis, that 
money invested in hand grenades, let us say, could be more 
wisely spent on schools, medical research, and child care. 

Thus it happens that the cry for disarmament in modern 
times is sometimes muted, sometimes strident. But it is al 
ways present in the human family. It is as eternal in human 
history as the restless ripple ind roar of ocean waves on a 


sandy beach. 


( NE of the major problems discussed at the recent Geneva 
Conference was disarmament. President Eisenhower re 
ferred to it, in his inaugural address, as the “overriding prob 
lem.” Today, as thirty years ago, there is general agreeme nt 
that many nations are diverting far too much effort from 
creative to nonproduc tive uses. No one den s that armament 
is costly and military service hazardous . 
Mr. that, 


stances, some nations would receive assistance, particularly 


Eisenhower remarked under normal circum 
for capital development, from the more developed nations of 
the world. 

“However,” he added, “that normal process is gravely re 
tarded by the fact that the more developed industrial coun 
tries are dedicating so much of their productive effort to 
armament. Armament reduction would and should insure 
that part of the savings would flow into the less developed 
areas of the world to assist their economic development.” 


This is an eloquent and realistic statement of the case for 





disarmament. The primary reason why disarmament is so 
difheult of achievement is that no major power dares to dis 
arm due to fear and distrust. 

The basic problem, then, is human fear, or rather the in 
ternational response to this stimulus, It is certainly not arma 
ment as such. A man does not start a fight simply because 
he has a gun any more than a man plays golf simply because 
he has a No. 5 iron! 

Who is likely or capable of attacking whom? Americans 
are fearful that if we let down our guard there are forces 
abroad that will immediately organize a sneak atomic attack. 
These forces in turn are fearful that if they become less mili 
taristic and conspiratorial the free nations of the world will 


gang up on them. 


HERE are at least four quick answers to this human 
relations problem. 

First of all, it is possible to organize a great many more 
conferences at, or near, “the summit.” Time only will tell 
whether they are really worth the effort and the cost 

Secondly, the whole world is fully aware that any nuclear 
attack by one nation on the other may not result in victory 
but only in mutual annihilation, This awareness may even 
tually be the death knell of unlimited war with nuclear 
weapons. 

Thirdly, it might be well to remember that each genera 
tion faces a new set of historic circumstances and makes its 
own unique decisions. Russian-American relations are by no 


Russia 


sold us Alaska for a mere $7,200,000 in 1867, Conversely, the 


means a long unbroken saga of hatred and hostility 


Irish and the English have been feuding for zoo years, Last 
year, 24,000 poverty-pressed Irish youth emigrated to Great 
Britain. 

In the fourth place, all the available evidence points to a 
religious revival throughout the world, The failure to con 
quer religion at home and in other countries might give 
pause to any aggressor planning the conquest of the world 
lf American moral leadership ever catches up with its tech 
nological prowess, a new era will dawn in internationa 
affairs. 

Our generation has been through two costly and foolhardy 
disarmament experiences, following World War | and World 
War II. Very little was accomplished because we failed w 
cradicate fundamental causes of international tension. Today 
we should devote major attention to the human factor. If 
we are even mode rately successful in this held, the problem 
of armament will be much easier of solution. 

Meanwhile, let us not repeat our foolhardiness of the past 
but hold fast to the principle that armament reduction is a 
treacherous short cut to peace that increases rather than les 
sens the danger of war. While striving for better international 
relations, let us continue our posture of defense and keep 


American armament strong for peace. 








Two Supersonic Wind Tunnels 
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Dr. William Hilton, above, adjusts a model projectile in the new Armstrong-Whitworth wind tunnel, Coventry, England, in 
which models can “fly” at 2,000 m.p.h. (British photo). The intermittent, or blowdown jet, supersonic tunnel below was 
made by Koppers Company for the Langley Aéronautical Laboratory of the National Advisory Committee for Aéronautics. 
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dore Roosevelt i Commissioner of Immi Cal Ordnance \ ociatwn At the Wa ! ’ Ordnance CATION ‘ ‘ . 
gration at New York ington performances of the musical of I vice~< lies board of director 

In 1911 Mary Williams married Get va tiot | lb Na I James C. | 
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nance, had achieved fame as an ordnance The Ord ce - l re Brool National | ' 
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Association Affairs 


Posts and Chapters 





ing officer of the San Francisco Ordnance 
District, is leaving the San Francisco area 
for assignment as chief of the Industrial 
Operations Branch in the Office of the 
Chief of Army Ordnance, 
D.C 

Edgar B. Jessup, Marchant Calculators, 


Washington, 


Inc., was host to the luncheon group of 


San Francisco Post members and other 


industrial and financial leaders on the 
West Coast who were paying tribute to 
Colonel Stark. 

Among those in attendance were C. E. 
Root, Rheem Manufacturing Company; 
4. J. Noia, Pacific Gas & Electric Com- 
pany; B. C. Heacock, retired president of 
Caterpillar Tractor Company; Laurence 
H. Cooper, president, Hall-Scott Motor 
Company; and Kendrick Morrish, presi- 
dent, Oakland Chamber of Commerce. 





ABERDEEN POST OFFICIALS 
HOLD MEETING TO PLAN 
PROGRAM FOR COMING YEAR 


The officers and directors of the Aber 
Post met 


June to plan their program for 1955-1956 


deen Proving Ground during 


and to greet the newly elected officers and 
directors 


Aberdeen members expect to meet in 


October at a naval establishment, hold a 
dinner meeting in Baltimore in January, 
and conduct their final meeting at the 


proving ground in April or early May 
The officers for the coming year are 
Naylor, Koppers Company, 
taltimore, Md., 
Aberdeen 


Thurman F 
Metal Products Division, 
president; E. B, Cummins, 
Proving Ground, Md., Ist vice-president ; 
A. R. DelCampo, Aberdeen 
Ground, Md., 2nd vice-president; M. D 
Hendricks, Aberdeen 
Md., treasurer; John L. Phillips, Koppers 
Company, Metal Products Division, Balti 


Proving 


Proving Ground, 


more, Md., secretary 

The following directors 
elected Harry A. Bechtol, Aberdeen 
Proving Ground, Md; Mr. Cummins; 
Mr. DelCampo; A. L. Feild, Armco Steel 
Corporation, Baltimore, Md.; Thomas ¢ 
Hill, Glenn L Balti 


also were 


Martin Company, 


more, Md; D. ¢ Jackson, Aberdeen 
Proving Ground, Md.; Joel M. Jacobson 
Aircraft Armaments, Inc., Cockeysville 


Md. ; Mr Naylor and Thomas E 


Shaughnessy, Aberdeen Proving Ground, 


Md. 


e AT EGLIN AIR FORCE BASE. 

The Florida Post was host to Philip J 
Miller of Boeing Airplane Company at 
a meeting on May 
and guests assembled for a reception and 


23rd when members 


dinner at the Eglin Officers’ Club. 


256 


Mr. Miller, an associate research en- 
gineer, spoke on “Evaluation of Aircraft 
Fire Control Firings.” From his experi 


ence a8 an instructor during World War 


II and as an Joeing’s 
Wichita, Kans., 


of the problems 


engineer at 
plant, he discussed many 
encountered while devel- 


oping weapons systems for the Air Force 





Philadelphia Post Presents the 


Jones Medal to General Hauseman 


David N. Hauseman, formerly a briga 
dier general in the Army Ordnance De- 
partment and now a vice-president of the 
Davison Chemical Company Division of 
W. R. Grace & Company, was 
the Jones Medal by tne Philadelphia Post 


of the 


awarded 


Association and elected a director 


General Hauseman by W. H. Worrilow, 
Post president and president of Lebanor 
Steel Foundry 


the occasion was Dr 


rhe principal speaker for 
Robert L. Johnson, 
president of Temple University 

The citation, in addition to recognizing 


General Hauseman’s services in coodrdina- 





Ww. E. McGuirk, Jr., left, executive vice-president of Davison Chemical 
Company, presents Jones medal citation to Brig. Gen. D. N. Hauseman. 


of the Post at th 


The medal, named after 


inmnual meeting 
John ¢ 


contributions to 


recett 
Jones 
awarded annually for 


ordnance production, was presented to 


of ord 


m organizing the 


tion of Army-industry productior 
nance, noted his work 
Philadelphia group while in charge of the 


Ordnance district centered in that city. 





Rear Adm. Paul D. Stroop Addresses 
Meeting of Yankee Post at Boston 


Rear Adm. Paul D Deputy 
Chief of the Navy Bureau of Ordnance, 


honor and 


Stroop, 


was the guest of principal 


speaker at the June meeting of the 
Yankee Post of the 
Boston Naval 


dinner meeting at which 


Association at the 
Mass. The 


Admiral Stroop 


Base, Boston, 


spoke brought to a climax an historic 
afternoon which included a visit to the 
Naval 
a tour of the industries of Boston harbor, 


Boston Shipyard’s machine shop, 


and an opportunity to see the huge air- 
craft carrier U.S.S. Kuta 
is being renovated prior to joming the 
Navy's moth-ball fleet 

Charles B. Weeks 
president of the Post 


GuLrF whicl 


Hesse-Eastern Cor 
poration served as 

Rear 
of the 
shared honors with Ad- 


toastmaster at the dinner meeting 
Adm. P. W. Snyder, commander 
Naval Shipyard 
Stroop 


miral afternoon 


of the 


throughout the 


and evening. Nearly 300 members 
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Post were on hand for the entire pro- 
gram 
guests of the Post as- 


at Sullivar 


Members and 


sembled at 2:15 p.m Square, 


Charlestown, where they boarded char 


tered buses which transported them to 


the shipyard and returned them to the 
starting point after the meeting. The ma 
chine shop at the shipyard is considered 
of the 
New 


accomplish its primary mission of main 


to be one largest “job shop” opera 


tions in England. It is equipped to 


tenance of naval machinery requiring the 
use of machine tools which vary in size 


from a vertical boring mill with a 20 


foot 
lathe. 


capacity to the smallest jeweler’s 

Typical of the work which is processed 
in the shop is the repairing of main and 
auxiliary machinery, steam turbines, turbo 
generators, centrifugal and reciprocating 
pumps, propellers and propeller shafting 


There are facilities for the hydrostati« 


and steam testing of all valves and fittings 
to ensure safe operation. There is also 
equipment for the repair of ordnance, in 
cluding gun directors, torpedo mounts 
gun mounts, etc 

the machine-shop tour the 
group Navy 


down Boston harbor to the South Bostor 


Following 
boarded tugs for a cruise 
Naval Base. There the members inspecte« 
the Kura Capt. E. M 
welcomed the guests aboard, and his very 
staff 


throughout the vessel to observe the op 


CSULF Snowder 


capable escorted small parties 


erations under way 

The party was then returned by tug 
to the Charlestown Yard where a brief 
visit was paid to the historic U.S.S. Con 
STITUTION, Dinner at the Officers’ Club 
followed at 6:30 p.m 

Admiral Stroop gave an_ interesting 


analysis of the work and current status 
Navy 


published on 


of the activities of the jureau of 


Ordnance. His remarks are 
page 219 of this issue 

Both Admiral Stroop and Admiral Sny 
der were accorded a genial reception by 
those who were in attendance, the former 
for his stirring address and the latter a 
host during the visit of the Post to the 
shipyard 
Weeks 
so ably was assisted by M. Ed 
John K. Ames, and Paul Sib 
ley, vice-presidents, and John C. Diesel 


At the speakers’ 


President who conducted the 
meeting 


gar Fain, 


man, secretary-treasurer 
table there were many representatives of 
the Army, Navy, and Air 
A. Codd, execu 


Force as well 
as of industry. Col. Leo 
tive vice-president of the Association at 
Washington, also addressed the 
briefly. 

In addition to the officers of the 


meeting 


Post 
the following directors assisted in making 
this summer meeting the outstanding suc 


William H. Bu- 


cess it proved to be 


September-October 1955 





racker, David Gilman, Helge Holst, A. A Chenery Salmor Harry A. Wansker 
Kirby, James H. Murphy, Roy F. Wil lohn J. Brogan, C. F. Carlstrom, R. N 
liams, Charles C. Bell, J]. Hugh Boltor Greenwood, Elmer J]. McVey, I W 
Downing P. Brown, David A. Lenk Miller, and George Slade 





New Orleans Chapter Welcomes Large 
Group of New A.O.A, Members 


4 New Orleans Chapter meeting was i most interesting color motion picture 
held at the Hotel Roosevelt in the Gold on the first fleht of Convair's Pogo 
Room, New Orleans, on Wednesday, June aircraft. TI vas followed by a fil 
15th, to welcome a large group of rew the activities at the Naval Ordnance Test 
members and see some recent motion pi Station at Inyvokern imecluding the f 
tures on naval aircraft and ordnance duty lite at t tation a ‘ is many 





Seated at the speakers’ table at the New Orleans Chapter meeting were, left to 
right, C. L. Barnard, General Motors Diesel Division; Ray Samuels, Higgins 
Inc.; Col. Mark Roy, commander, Air Force Reserve Units; W. L. Love, Rheem 
Manufacturing Company; Capt. J. M. P. Wright, U.S.N., A.O.A, headquarters; R.A 
Murphy, Jr., Higgins, Inc.; and T. D. Hoskins, Louisiana Power & Light Company 


W L Love productiot enginect interesting resear aml = sitest levi 
Rheem Manufacturing Company the action 
( hapter president, as presiding officer at \e the vmusine meeting the member 
the dinner meeting introduced the Post expressed a desi it iow of t f 
officers and guests at the head tabk increased member they be au 

He presented Capt. J. M. P. Wright to reorganize asa ! tot tl A0 
from national headquarters who outlined At the speakers’ table were R. A. Mu 
the history and the aims of the Association phiy Ir Higwit ni ( hapter vie 
described its recent activitic ind future president; T. D. Hoski f the Lowisia 
plans, and showed a film portraying some Power & Light Company ecretary trea 
of the activiti on board the | 5s HAN ure? Ray innit Higwit ( i! 


Meet .. 


cock at the Thirty-sevent! Annual iP menera 

ing in San Francisco vision lirector wd Col. Mark | 
Lieut. Comdr. B. W. Hooks, executive commander of the Air Force Re 

officer of the Naval Air Station wed Units in the Ne Orleans area 





Admiral Withington Addresses Record 
Crowd at Washington Post Meeting 


The W ashington Post celebrated the greet the guest of r,t i } | 
conclusion of a highly successful year at Vit gt ( fof Na Wweau 
its eighth and final meeting of the 1954 ( rdnance 
1955 seasor A record turnout of over Under the 5 il leadership of Pe 
WO member ussemmbled at the Nationa resident (reorge M Mivemme (,ood 
Press Club on Thursday, May 26th, to lire & Rubber ¢ the dist 
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guests at the speakers’ table were pre 


ented to the assembly. Shortly thereafter 
the members unanimously elected the new 
late of officers and 
by Dr. A. V. Astin 
nominating committee 

Admiral Withington 
the extent of the far-flung 


directors submitted 


chairman of the 
described briefly 
Bureau of 
Ordnance activities and the intricate fis 
cal planning involved in Bureau 
He told of the fields in which the 


problem 


opeTa 
tions 
Bureau has its most pressing 
such as improved designs for the com 
plete weapons systems of aircraft, under 
water ordnance, rockets, and guided mis 
iles 

The distinguished guests at the speak 
ers’ table Hon N. Marsh, 


Deputy to the Assistant Secretary of the 


were Henry 


Army for Logistics, Research and Devel 


opment; Maj. Gen. E. L. Cummings, 
Chief of Army Ordnance; Maj. Gen 
lr. B. MacDonald, Assistant for Matériel 


Control, Headquarters, U. S 
Air Force; Rear Adm. A. G 
Chief of the Bureau of Ships, Navy De 
partment; Rear Adm. A. M. Morgan, 
Assistant Chief of the Bureau of Ships 
for Design and Kesearch; Brig. Gen 
). B. Medaris, Chief of the Industrial Di 
vision, Office of the Chief of Army Ord- 
Leo A 


American Ordnance As 


Program 
Mumma, 


ince; Col Codd, executive vice 
president of the 
ociation 

| he 
Mr. Riveire to 
vice-presidents, 
Alco Products, and W. J 
her Association; secretary-treasurer 
wart L. Magee, U 

The Washington Post is to be congrat 


newly elected Post officers are 
president ; 

Reybold, 
Rub 


te 


continue as 
Franklin B 
Sears 


S. Steel Corporatior 


ulated by the entire American Ordnance 


Association for the splendid program it 





e FLASH.—The Rio Grande 
Post recently celebrated transfer 
of its headquarters from FE] Paso 
to the White 


(ground, N. Mex 


day meet ing at 


Sand Proving 
ata gala all 
W hite 
The newly elected Post presi- 
dent, Brig. Gen. W. L. Bell, Jr 


general of the 


Sands 


commanding 


proving ground, and his most 
hospitable personnel made all 
the members from the New 
Mexico and West Texas area 
welcome at interesting exhibits 
and firing demonstrations. Com 


plete details will be published i 


the next issue. 











as conducted this season with its well 


! 


planned series of interesting 


speakers in 
the field of world affairs and the indus 
trial problems of ordnance and armament 
of the three services 

Many of the energetic members of the 
Washington Post fully with 
their president, Mr. Riveire, and with Mr 


co yperated 


Reybold who also gave generously of |} 


time in developing the program 


e AT WASHINGTON.- 
Campbell, Jr 


The portrait of 


Lieut. Gen. Levin H past 


president of the American Ordnance As 
sociation, has been completed by Thomas 
M. Heaton, well-known English portrait 


ss of General 


painter. This splendid likene 
Campbell was unveiled in a brief cere 
mony at national headquarters on June 


added to the gallery of 
A.O.A 


played at the Washington offices 


22nd and was 


distinguished past presidents dis 





Michigan Post Visits Selfridge AFB 


and Witnesses Aerial Demonstrations 


Michigan Post members enjoyed a day 


brimming with activity when they were 


treated by the Air and ord 


Force to air 
demonstrations at Selfridge Air 
June 4th 


\ large crowd was on hand promptly 


nance 
Force Base, Mich., on 
at 9:30 am. to tour the air base in 
cluding a Nike site, 


hangars, displays of air-sea rescue equip 


the air defense alert 


ment, aircraft ordnance, and aircraft on 
the flight line. Prior to the 
crowd was brie fed by ( ol W \ 


who outlined the day's 


l ope 
base commander 
schedule 
After a 
members were greeted by 
James K. Fulks 


Maj. Gen, R. A. Grussendorf, commander, 


lunch 
Post 


tasty box 
President 
introduced 


who then 
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tour the 


picnic, the 


Tenth Air Force, who welcomed the as 
sembly and described the broad mission 
of the Air Defense Command and its im 


portance in the national defense of th 
United States 

During the afternoon the party wit 
a “scramble” of F-86 jet 


on an air-defense mission, an air-sea rescue 


nessed fighters 
demonstration, helicopter operations, jato 
assisted take-offs, and skillful dive bomb 
ing by F-80's 
of thrilling low-level attack operations by 
R61D's 


of the engineers and ordnancemen 


The final event was a series 


flights of | 
Many 
present at the 


demonstration were im 


mensely pleased and gratified to see in 


which they 


»p 


action some of the equipment 


had he Iped to design and devek 


e LIEUT. COL. FRANK J. HUGHES, 


U.S.A., retired, died at his home i 
Washington, D. C., on July 20, 1955 
Colonel Hughes was a veteran of both 
World Wars. In World War I as a mem 
ber of the 6th Engineers he received th 
Purple Heart and three battle stars; ir 
World War II while serving as deputy 
director of harbor craft in the Mediter 


ranean theater he took part in the Italiar 
and Rhineland campaigns 

Since his retirement from the Army it 
1949 he had director of contra 
for the Aveo Manu 


facturing Corporation. He also was chair 


he en) 


Crosley Division, 


man of the board of governors of the 
Refrigeration Association of New York 
Colonel Hughes, a member of the 


Association for many 
elected to the 
W ashingtor 


American Ordnance 
years, recently had been 
board of directors of the 


Post. 


eH. E 


\ssociation’s 


HALL, deputy chairman of the 
Metallurgy Com 
mittee and president of the Metals Di 
ompany of Elizabeth, N. J 
New 
1955. He was an 


Powder 


integrating ( 
died at his 


home July 7 


Hampshire summer 
active 
member of the Committee and contribute 
greatly to the advancement of its work 
in cooperation with the armed forces 
3ud Hall, as he was affectionately 
father 


development and 


known, and his before him pio- 


neered the production 


of many metals in powder form for the 


metal-powder and other industries. H 


was the first company in the United 


States to produce copper powder on a 
production scale. During the Second 
World War his company was the princi 
pal source of aluminum powder for bombs 

Expressing the esteem of his associat 
Andrew J 
A.O.A 


wrote 


Langhammer, chairman of t 


Metallurgy Committee 
that 


who could see through a problem quickly 


Powder 


“He was type of executive 


when presented to him and was always 


ready to undertake the production of any 
powder, particularly if it was for defense 
purposes. Bud had a world of experience; 
he was of a caliber that cannot readily be 


re placed 5 


e COMMODORE DANIEL FISHER 
WORTH, JR., U.S.N., retired, assistant 
manager for development and productiot 
of the Atomic Energy Commission's Santa 
Fe Operations Office, 
1955, at the Sandia 
Albuquerque, N. Mex 


died on June 26 


Hospital it 


Base 


He was graduated from the U. S. Naval 
Academy in 1919, serving in the Navy 
until his retirement in 1949 

Among his commands was the cruiser 
CINCINNATI during World War II. He 
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 Easy— 
as 1-2-s! 


The Fairchild-built C-123 Avitrue is designed for one objective: to 
air-land or paradrop troops, equipment and supplies anywhere 


including unimproved bases in forward areas 


Every line of the rugged Avitruc is engineered for maximum crew 


and {troop protection as well as payload 


Short-distance take-off and landing abilities assure adaptability 


to the most unprepared terrain. Self-loading and unloading 


ramps reduce time on the ground to a minimum in advanced 


areas — help keep supplies moving in. 


The Fairchild-built C-123 Avitrue is a perfect combat 
team-mate for the reknowned “Flying Boxcar” .. . the 


ultimate in an assault transport team, 


—*K 


Enlist to fly in the U. S. Air Force 





TZ 


| FairncHILD 
AAicratt Division 


HAGERSTOWN MARYLAND 





Division, Manhattan Palit > 
_ N.Y.; Kinetics Division, York, A 
| St, Augustine, Fla. , Stratos Division, Bay Shore, N.Y. 


wi Eo a Se nie 


a. Farmingdale, N.Y.’ 
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erved as ordnan c 
Norfolk 

chief of 
Operations 


chief of 


Deputy (,overnor of Cuan 


also 

of the 
Yard a 
Fleet 


huad superin 


tendent and Philadelphia 


taff of the At 


| raining 


. 
Navy 
lantic Com 


mand, a taff at the Marianas, 
and a 
\ssocia 


AFC 
of the re- 


He had been a member of the 


tion ince his affiliation with the 


and was a strong supporter 


cently organized Albuquerque Chapter 


@ WALLACE L 
of the 
thirty 


DARLING, a ine miber 


Ordnance ssociation for more 
years and an outstanding ex 


died 


June 


than 
ponent of rifle and pistol shooting 
at his 
>, . He 
Ma 


which he 


in Bridgewater, Mass 
had 


home 
with distinction 
achusetts National Guard in 
filled Artillery 


ments during a major part of his service 


erved 
in the 
( oast assign 


Darling became interested in 
rifle 
He 


including the 


Captain 


the sport of and pistol shooting at 


an early active in civilian 
rifle clubs 
Rifle As 


and 


age was 
Massachusetts 
Rifle 
represente d 


the 


the Boston 
He 


various 


and 
Club 
Massachusetts on 
Arms 


number of 


sociation 
Revolver 
teams m 
Matches 
years he served as 
Massachusetts Na 
the National 


where he earned several medals, 


National Small 
For a 
quartermaster of the 


tional Guard teams at 


Match 


ATIONAL USS Stainless Seamless 
N Tubes are being used as gun 
blast tubing on the F2H-3,a McDon 
nell jet interceptor. The actual gun 
openings shown on the photograph 
are castings. But directly behind 
them, mounted over the machine 
gune’ muzzles, are the gun blast 
tubes 

The job of the blast tube is to re- 
strain high pressures caused by the 
firing of the gun, and to prevent the 
backflow of muzzle gases into the 
plane itself. These gases are highly 
explosive, and must be kept from 
the inside of the plane 

Previously, the 14, OD x 1%" ID 

gun blast tubes were ma- 
chined from bar stock 
National Seamless Tub 
ing, however, pierced 
from solid billets of USS 
Stainless Steel, affords 


some with the rifle and some 


pistol 
He served with the United States Cus- 
toms 


service 


when he retired after nearly forty 


; of seT vice 


e COL. JAMES G. COWLING, a foun 
der of the 
Posts of Asso 


ciation and one of its most ardent charter 


Washington and 


the American Ordnance 


died at his home in Bur 


June 2, 1955. He 


life members 
bank, Calif 


president of Federal Pressed 


Was a Vice 
Steel Com 
pany 

At the 


World War I 


commissioned i 


outbreak of 


Colonel Cowling was 


the Ordnance Department of the Army 


and served in the Office of the Chief of 


Ordnance. First commissioned as a major 
continued as a Reserve 


identified 


of Ordnance, he 


officer and was actively with 
military and industrial activities through 
out his career 

He was a regional director of the Na 
Chi 


Colonel 


Administration at 
1930's 


Rec overy 
the 


tional 
cago during middle 
Cowling was one of the charter members 
of the Washington Post 
founded in 1925. Similarly he was a char 


ter member of the Milwaukee Post which 


when it was 


was established in 1928 


with the 


at Boston from 1902 to 1949 


sever 


Milwaukee 


His military service began when he en- 
listed in the Illinois National Guard in 
1894 and served in Company K, Ist Infan- 
Regiment. Typical of the industrial 


the 


try 


leadership which founded Ordnance 
Association in 1919, Colonel Cowling was 
an outstanding representative of the steel 
industry whose talents were always at the 
disposal of his and in 


country in peace 


war. 


@ DR. GUSTAF A. LILLIEQVIST, re- 


search director for American Steel Foun 
known internationally for 
field of 
May 31, 


He was a member of the Chicago Post of 


dries, Chicago 
metal- 


1955 


his contributions to the 


lurgy, died suddenly on 


the Association for many years 


He was born in London, England, 
coming to the United States in 1924 when 
as a chemist by American 


he was hired 


Steel Foundries. He served in various ca 
pacities in research for his company where 
since 1943 he had been research director 

Dr. Lillieqvist was very active in the 
metallurgy of cast steel and devised nu 
merous alloys and deoxidation 


He 


Advisory Committee on Cast 


practices 


was a member of the Metallurgical 
Armor for 
the Ordnance Department and a member 
of the 


tions Board. 


Technical Committee of the Muni- 


National Seamless Tubes 


the absolute uniformity of wall 
strength required for such a heavy- 
duty application 

Shelby Seamless Tubing, made 
by National Tube, is ideal for all 
types of aircraft applications—land- 
ing gears, engine mounts, wing 
spars, longerons, fuselage struts, tail 
assemblies, etc. Shock-absorbent 
Shelby Seamless combines to the 
highest degree the desirable quali- 
ties of strength, safety and work- 
ability. It is uniform throughout and 
dimensionally accurate, possessing 
excellent machining and superior 
welding properties. Available in a 
wide range of diameters, wall thick- 
nesses, various shapes and _ steel 
analyses, Shelby Seamless is pro- 
duced to exacting standards by the 
world's largest manufacturer of 
tubular steel products. Bring your 
tubing problems to our engineers. 


“back-up the blast’’ 
of Navy Jet’s guns 


WATIONAL TUBE DIVISION 
UNITED STATES STEEL CORPORATION, PITTSBURGH, PA. 


Tubing Specisities 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 
PACIFIC COAST DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


SHELBY SEAMLESS 
Aircraft Tubing 
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It’s a young man’s universe! veloped by a team of Martin engineers and 


No other branches of the armed services today 
un To the youny enyineer! and to the « ni stee Te 


entists who have worked together since 1946 
and few businesses — offer more exciting and rn 
limited opportunities for the future than are avail y service, this picture says more than words al« 
able in the military fields of aircraft, missiles, 
rocketry and space vehicle development. 

Shown here is a glimpse of 600,000 square miles 
of our planet. It was photographed from a Martin Here, in 
the world today. 


mmense opportunities to be explored 
r out—in the closely integrated field of 
and commercial aviation 


fact, is one of the bigyest fut 


Viking research rocket which attained an altitude 
of 158 miles. This rocket was one of a series de- 


MVE ZA FETE 


BALTIMORE -MARYLAN DO 














For more than 50 years our en- 


gineer-specialists have success- 
fully met and solved problems 
in the design and application of 
high precision gears. 


F This invaluable experience is 
F available to you, either on a con- 
| sultation basis when you need 
I an ‘engineering assist’ — or, in 
the form of Fellows equipment 
best suited to your needs of cut- 
ting, finishing and testing gears 
for all branches of the service. 


If currently faced with a gear- 

ing problem, a call or letter will 

bring a Representative. No ob- 
ligation, of course. 





THE FELLOWS GEAR SHAPER COMPANY 


Head Office & Export Dept: 78 River St., Springfield, Vermont 
Branch Offices: 319 Fisher Bidg., Detroit 2 * 5635 West North Avenue, 
Chicage 39 * 2206 Empire State Bldg, New York 1 * 5 Martel Bidg., 
6214 West Manchester Avenue, Los Angeles 45, California 
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Award of the American Insti- 
1933 and the 


society 


He received the R. W. Hunt 
tute of Mining and Metallurgical Engineers in 
Technical and Operating Medal of the Steel Founders’ 
in 1952 

Dr. Lillieqvist attended the Polytechnical Institute of Zurich 
and the University of Berne, Switzerland, receiving his doctorate 
of philosophy in chemistry in 1924 from the latter institution 
e LOUIS A. CONNELLY, long a member of the American 
Ordnance Association and an active participant in the work of 
the Technical Divisions, died at his home in Medford Lakes, 
N. J., on May 20th. Mr associated with RCA 


and predecessor companies since 1924 where his career was de 


Connelly was 
voted primarily to government sales activities. During the Ko- 
rean hostilities he was instrumental in meeting urgent demands 
for military electronic equipment. For this activity he was 
awarded the RCA Victor 


service. He will be missed by his many friends in the Association, 


award of merit for extraordinary 


particularly among the Technical Divisions and Committees he 


served sO well 


® ALLEN PF. BECK, president of the Clark Grave Vault Com 


pany, died while working at his desk in the company’s head 
quarters, Columbus, Ohio, on May 13, 1955 

Mr. Beck 
a member of the A.O.A 


producing ordnance material and other 


who controlled the company since 1917, had been 
since September 1940 when he started 
equipment. He was a 
key man in the war production effort in the Columbus area 
where his plant shipped armor plate for combat vehicles, jetti 
sonable fuel tanks for aircraft, and many square miles of airfield 
landing mat 

Mr. Beck who was still active in the affairs of his company 
of 72, 
who was greatly beloved by all the Ordnance fraternity of the 


Middle West. 


it the age was a patriotic and courageous industrialist 


e BRIG. GEN. B. W. SIMPSON, a charter member of the 
American Ordnance Association and a well-known officer of the 
Army, died 


Ordnance Department of the on February 16th, at 


San Francisco. 

\ career Ordnance officer, General Simpson filled many posts 
of high responsibility throughout his service. In the Second 
World War he was a major factor in the successful completior 


of the vast Ordnance training center at the Aberdeen Proving 


Ground and also the training center at Santa Ana, Calif 
General Simpson was a graduate of the United States Mili 
tary Academy at West Point, Class of 1911. He was also a 


] 


of the Harvard School of Business Administration. Hi 


graduate 
Academy as wa 
son, Col. Charles Simpson, now stationed at White Sands Prov 


ing Ground, N. Mex of Merit for hi 


General Simpson retired from active military life 


father was graduated from the Military 


Awarded the Legior 
Wal service 


in 1946 


e COL. EDWARD J. PARISH, small-arms ex 


pert and long a 
member of the American Ordnance Association, died at Oneonta 


N. Y., January 20, 1955. He wrote several books on rifle shoot 
ing The Parish Method” of marksmanship was widely used 
in rifle range shooting, especially by the New York National 
Guard 


of the Guard for thirty-three years, Colonel Paris! 
Army in 1917 
and throughout the First World War took an important part ix 


the advancement of small-arms design and production as well a 


\ member 
transferred to the Ordnance Department of the 


training during that conflict 


He was an ¢ xpert with the Springfield rifle in fact as well a 
> 


in theory. In 1914 he set a record of 52 consecutive bull’s-ey« 


at the 600-yard range. 
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THIS BOMBING SYSTEM COMPUTER is typical of the complex electro-mechanical devices produced in quantity by the 
Mechanical Division of General Mills 


AIRCRAFT AND MISSILE SYSTEMS? 


Whether you require single components or entire WHAT'S YOUR PROBLEM? Genera! Mills can help you with 
’ . . searcl lesig levelopment wroductio engineering and 

systems, General Mills has the integrated team to ee eee S a ae ee oe 
: ; “ precision manufacturing in connection with e bombing, naviga 
handle your job completely. We have the creative tion and missile control systems ¢ automation e industrial 
instrumentation and control ¢ specialized precision inatrumen 


engineering talent to develop practical systems, and 


} ‘I lucti led tation e electro-mechanical computers e remotely-controll 
the top-caliber production men needed to turn out manipulators ¢ fine-particle technology ¢ meteorological and 
quality hardware on time and in quantity. All de- high-altitude research 

partments are accustomed to working under the JUST OFF THE PRESS is 4 new booklet describing the serv- 


. . : ce avi able to you at the Mechanics Vv ‘ I j 
highest military quality control and operating re- ont yor + =e Dept. O 7 Weeks eae o tame 


quirements. M 1620 Central Avenue Mit 


Job opportunities available for creative engineers. Work closely with outstanding men on inter sting projecta, 


MECHANICAL pivision of General Mills.Ine. 














































































































































































. Tubes 
Multiplier 
Photo Tubes 
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Roilwoy Hi-Fi and Audio Tubes Radio and TV Computer 
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Carbide Cutting Tool Group 
Meets in Cleveland, Ohio 


The Carbide Cutting Tool Committee under the chairmanship 
of J. S. Gillespie, General Electric Company, met on June 27, 
1955, at the Carter Hotel in Cleveland, Ohio 

This was the first meeting of the Committee for several years, 
and at this meeting there were therefore no military service prob- 
lems which required action 

It was proposed to change the name of the Committee to cover 
more adequately the field of activity in which it should function 
It was voted to call it the “Cemented Carbide Tooling Com 
mittee,” subject to approval of A.O.A. national headquarters 

J. S. Gillespie, Carboloy Department of General Electric Com 
pany, resigned as chairman and a member of the Committee duc 
to a change in his position with G.E. which removes him from 
the Committee's activities 

The Committee was established in the spring of 1952 as a 
subcommittee of the Shell Committee of the Bomb and Artillery 
Ammunition Division. Mr. Gillespie was made chairman and 
has held that position continuously ever since. The subcommittee 
vas made an independent Committee of the Advisory Technical 
and Research Group in 1953 

The Committee elected W. L. Kennicott of Kennametal, Inc 
as its new chairman. He has been a member of the Committee 
since its formation 

The chairman appointed a subcommittee to plan on a future 
technical meeting of the Committee with representatives of the 
military services 

Brig. Gen. T. K. Vincent, from A.O.A. national headquarters 
discussed the work of the Technical Divisions and Committees 
in general and outlined future activities 

Ed Engel, General Electric Company, was elected a member 


to fill Mr. Gillespie's vacancy 





Electronics Committee 
Visits Frankford Arsenal 


The reorganized Electronics Committee of the Fire Control 
Instrument Division met at Frankford Arsenal on June 22, 1955 
Dr. Walter R. G. Baker, General Electric Company, chairman 
presided, assisted by Dr. J. W. McRae, Sandia Corporatior 
Deputy Chairman, and Brig. Gen. Tom C. Rives, U.S.A.F., re 
tired, General Electric Company, secretary 

Col. Tewes Kundel, commanding officer of Frankford Ar 
senal, in the absence of Brig. Gen. ]. L. Colby welcomed the 
Committee to Frankford 

Dr. Baker discussed the purpose of the meeting and indicated 
that the Committee organization was subject to change. He be 
lieved that much of the Committee’s work would be handled by 
small groups and that more subcommittees would be necessary 

Brig. Gen. T. K. Vincent from A.O.A. national headquarters 
outlined the policies and procedures governing the Technical 
Divisions and Committees 

Brig. Gen. William L. Bayer, commanding general, Signal 
Corps Supply Agency, Philadelphia, Pa., discussed the “Rela 
tionship bet weet | sing Arms und Technical Services.’ He 
stressed closer contact between producers and troops in the 
field during the development phase. Items must be adaptable to 
productior Striving for perfection, when the item is good 


enough for the intended purpose, wastes time and effort and 
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new team impetus 
for supersonic propulsion 


Added impetus is being given to 
rocket and ramjet developments by 
a unique new industrial team. For 
the first time, mechanical experience 
in supersonic engine development is 
linked with chemical experience in 
the manufacture of special fuels in 
an integrated research and develop- 
ment program. This has been ac- 
complished by the affiliation of Olin 
Mathieson Chemical Corporation 
with 
Marquardt Aircraft Company. 


Reaction Motors, Inc. and 


A major producer of chemicals 
Olin 
Mathieson makes special fuels at five 


and manufactured products, 


September-October 1955 


Motors, 


is one of the 


plant locations. Reaction 
Denville, 
country’s leading developers and 
manufacturers of rocket engines. 


Marquardt Aircraft, Van Nuys, Cal- 


ifornia, pioneered the ramjet engine 


New Jersey. 


and is the outstanding manufacturer 
of such power plants for military 
aircraft use. 

Aimed especially at the advance- 
ment of high-speed and high-altitude 
aircraft and missile power plants, 
these three affiliated companies pro- 
vide a combination of skills, experi- 
ence and facilities which is available 


nowhere else as an integrated unit. 








ROCKETS 


Reaction Motors rocket engines 
powered the Air Force's X-1A to 
viloted-aircraft speed record of 
1600 mph-plus, and Navy's Viking 
to new altitude and speed records 
for single-stage rockets of 158 
miles and 4300 mph, 





RAMJETS 


Marquardt Aircraft was respon- 
sible in 1947 for man’s first flight 
in a ramjet-powered airplane, 
The supersonic ramjet has since 
establist 

tude, distance and endurance for 
air-breathing engines, 





ved records in speed, alti- 


i 


PROPELLANTS 


at 


—_— 
~ 


Olin Mathieson produces modern 
chemicals for supersonic power 
ammonia, ethylene nitrix 
acid, hydrazine, dimethyl! hydra. 
zine, and solid propellants Other 
chemical fuels and propellants are 
under development. 


oxide, 


MARQUARDT AIRCRAFT 
OLIN MATHIESON CHEMICAL 
REACTION MOTORS 
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GOVERNMENT 


FINISH SPECIFICATIONS 
and the Parker Products 
which meet them 


This list contains specifications most frequent! 
called for, and some of the Parker Products whic 
meet them. There are Parker Products to meet 
almost every one of the less frequently used 
government specifications also. A letter or tele- 
phone call to Parker, Detroit, will secure specific 
information on products to meet government 
specifications not listed here. 


SPECIFICATION PARKER PRODUCTS 


JAN-C-490 (Replaces AXS-1245 and may be super- 
seded by MiIL-C-490A) 
Grade |..........Bonderite 100, 160, 170, 180 


Grade Il 
Type 2........-Parco Cleaners 341, 350, 371 
WIPO Bo voccccceees Parco Cleaners 250, 260 
We Bs cdvicsveoves Parco Cleaners 210, 220 
Type 6..ccces Parco Cleaners 100, 101, 110 


MIL-10578A (Formerly U.S.A, 3-213) 
Type | (Wash-off).........Parco Cleaner 250 
Type ll (Wipe-off).........Parco Cleaner 260 
MIL-C-5541 (Formerly 
AN-C-170).....++++++-Bonderite 700, 710, 720 
(chemical film for alu- 
minum and its alloys) 
MIL-C-12968 (ORD) (Supersedes in part U.S.A. 
57-0-2) 
Type A—(Formerly U.S.A. 57-0-2, Type |, Class 
A &Al)...Parco Powder, Parco Lubrite 1 & 2 


Type B 
, Class | (Formerly U. S. A. 57-0-2, Type Ul, 
CNW be dceneednesaede Parco Compound 
WR ab iscoes Parco Compound plus Endurion 
MIL-C-16232A (BuORD) 
OS ee soeanee Parco Lubrite | & 2 
Type ll. ..... seeeeeeeeees+Parco Compound 
PA-PD-191 
Grade |. .Bonderite 32, 34, 100, 160, 170, 180 
Grade Il 
Pe is 60 evees Parco Cleaners 34], 350, 371 
PHO Beccccceccoses Parco Cleaners 250, 260 
 Mieencsestaes oe Parco Cleaners 210, 220 
Type 6...... .-Parco Cleaners 100, 101, 110 
CGA. 7288.0 e008 ++eeee+Bonderite 32, 34, 100, 


160, 170, 180 
U.S.A. 57-0-2 [See also MIL-C-12968 (ORD)] 


Type ll 

Class A & Al.... . -Parco Lubrite 1 & 2 
4 ee Parco Powder—Parco Compound 
Chats Gonos cas Bonderite 100, 160, 170, 180 


For information regarding these or other 
specifications, write 


PARKER 


RUST PROOF COMPANY 


2165 E. Milwaukee Ave., Detroit 11, Mich. 
FIRST IN THE FIELD SINCE 1915 
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provides items that are too advanced for the people who are to 
use them. he indicated. 

Lieut. Col. Philip W. Constance, Frankford Arsenal, discussed 
Installation,” covering thos« 
He explained the Ord 


the “Technical Service Mission 
functions that are internal in character 
nance Corps reorganization with the decentralized commands 

Due to time limitations the presentations to be made by Lieut 
Col. J. S. Lambert, U.S.A.F., Air Research and Development 
Command, Baltimore, Md., and Comdr. J. P. Morrison, Navy 
tureau of Aéronautics, were scheduled for the next meeting 

An Airborne Electronics Subcommittee was established under 
the chairmanship of Dr. S. W. Herwald, Westinghouse Cor- 
poration; a Ground and Shipborne Electronics Subcommittee 
under the chairmanship of M. D. Lockwood, Sperry Gyroscope 
Company; and an Electronic Components Subcommittee whos« 
chairman will be announced later 

Chairman Baker announced that the entire Committee would 
meet for a technical session at Frankford Arsenal on September 
20, 1955 

Dr. W. S. Carlson, director, research and development, Fire 
Control Instrument Group, Frankford Arsenal, discussed repre- 
sentative service problems and gave some examples 

After luncheon the the 
shops and the Pitman-Dunn Laboratories. This reorganizational 


Committee visited arsenal optical 
meeting of the Electronics Committee was very successful. Prob 
lems are expected from the several military services and the 
next meeting on September 20th should find the Committee in 


full action. 





Cartridge Case Committee 
Visits Naval Ordnance Lab 


The Cartridge Case Committee of the Bomb and Artillery 
Ammunition Division met at the Naval Ordnance Laboratory 
White Oak, Silver Spring, Md., on May 25-26, 1955, under the 
chairmanship of Kenneth T. Norris, Norris-Thermador Cor 
poration 

Capt. John T 
Laboratory, welcomed the Committee 

Lieut. Col L W Worthing, deputy chief of the Engineering 
Branch, Ordnance Ammunition Command, Joliet, Ill, presented 
which fur 


Hayward, commander of the Naval Ordnance 


a paper on “Cartridge Case History Since Korea,” 
nished the historical background of cartridge case productior 
and performance 

“Ballistic Test Requirements and 
cussed by |. F. Cannon, assistant chief, development engineer 
ing, cartridge cases, Frankford Arsenal, and M. J. Groat, chief 
Office of the Chief of 


Performance” were dis 


Artillery Ammunition Section, Army 
Ordnance. 

The heat treatment of cartridge cases was covered by two ex 
cellent papers, “Exploration of Methods of Heat Treatment and 
Resulting Quality,” by Capt. R. L. Adams, U.S.N., Assistant 
Chief of Bureau for Material, Navy Bureau of Ordnance; 
‘Heat Treatment of Artillery Larry 


Shiller, chief research and development engineer, Norris-Ther 


and 


Cartridge Cases,” by 


mador Corporation. 

Brig. Gen. J. B. Medaris, 
chief of the Industrial Division, Office, 
talked informally on the subject of procurement and production 


Assistant Chief of Ordnance and 
Chief of Army Ordnance 


of cartridge cases and expressed his personal desire for carbon 

steel cases and nonfiring testing for acceptance as a target 
“Surface Defects” were discussed by H. J. Babcock, chief, 

Industrial Services Office, Frankford Arsenal, and “Corrosion 


Protection and Gaging of Primer Hole Surfaces” by R. | 
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EVIDENCE OF 
CONTINUING PROGRESS 


These advertisements describe new pieces of con- 
struction equipment introduced by Allis-Chal- 
mers since the first of the year. While these an- 
\ nouncements are good news to users of construc- 
tion equipment, they have a wider and deeper 
significance. 
They are evidence of Allis-Chalmers’ contin- 
\ uing program of research, engineering and 
development. Through this program, Allis-Chal- 
mers equipment meets today’s construction re- 
quirements with modern design and _ perform- 
ance features that bring new economies to earth- 
moving, construction and materials handling 
operations. 
This new, more productive equipment is fur- 


ther evidence of the complete engineering and 
: manufacturing facilities available to Ordnance 
Engineers, 


ALLIS-CHALMERS 








September-October 1955 267 











Association Affairs Divisions and Committees 








Atkin, assistant chief engineer, Kelsey- Rheem Manufacturing Company, in a The Guided Missile Committees are the 
Hayes Wheel Company, to cover the in- paper entitled “The Spiral Wrapped Cart Guidance and Control Committee, D. E ; 
spection standards phase of the meeting ridge Case” and by H. F. Goetz, Fedders Noble, Motorola Company, chairman 
L. N. Peterson, executive vice-president Quigan Corporation, with a paper entitled and S. C. Donnelly, Western Electric 
of Regal Ware, Inc., read a paper on the \ New Twist in Cartridge Cases.” Company, deputy chairman; the Propul 
experience of his company in producing Chairman Ken Norris closed the meet sion Committee, Dr. Richard W. Porter ‘ 
105-mm, cartridge cases from unspheroid- ing with some very pertinent observations General Electric Company, chairman, and 
ized steel. These papers completed the regarding the cartridge case industry and Charles M. Guy, North American Avia 
first day's session the value obtained from the full inter tion Company, and A. F. Giacco, Hercules 
Brig. Gen. Merle H. Davis, U.S.A., re change of information at such a meeting Powder Company, deputy chairmen; the 
tired, National Presto Industries, Inc Selected papers presented at the meet Structures Committee, Elmer P. Wheaton 
discussed “Cartridge Cases from Cups jing will be published in the Armament Douglas Aircraft Company, chairman 
Forged from Bars or Billets.” Fechnology Section of OxpNANCE. and Roy J. Sandstrom, Bell Aircraft 
Charles W. Cochran, assistant plant Company, and George J. Huebner, Jr 
manager of the Burlington Ordnance Chrysler Corporation, deputy chairmen 
Plant of Rheem Manufacturing Company, Mr. Wheaton was chairman for meet 
treated “Hot Forged Cup-—Cold Drawn GUIDED MISSILE BRANCH ing arrangements and did a wonderful job 
Steel Cartridge Cases.” HOLDS TECHNICAL SESSION in attending to the many details 
La Verne G. Soper, vice-president, en AT NAVAL AIR MISSILE Capt. John E. Clark, U.S.N., comman 
gineering, National Presto Industries TEST CENTER, CALIFORNIA der, Naval Air Missile Test Center. wel 
Inc., discussed “Bar Stock versus Sphe comed the group and expressed the pleas 
roidized Steel Disks.” The Guided Missile Branch, Guided ure of the ( hief of the Navy Bureau of 
In the field of welded artillery cartridge Missile, Rocket and Jato Division, under Aéronautics that the A.O.A. was holding 
cases, R. J. Wileox, executive engineer, the chairmanship of ( ] Eksergian, this technical session at Point Mugu 
Motor Wheel Corporation, presented a Budd Company, met at the Naval Air Rear Adm. J. H. Sides, director, Guided 
paper entitled “Manufacturing Develop Missile Test Center, Point Mugu, Calif., Missile Division, Office of the Chief of 
ments in the 106-mm. Multipiece Recoil on June 16-17, 19 The Guided Missile Naval Operations, acted as chairman of 
iess Cartridge Case.” Branch is an administrative organization the Military Technical Session. Papers 
Ihe spiral-wrapped artillery cartridge set up for the purpose of coordinating the 7, presented and discussed as follows 
case production method was described by activities of the three Guided Missile “Incorporation of Improvement Po 
H. M. Callahan, industrial engineer, Committees which comprise the Branch sential in Geided Missile Productions.” by 


Comdr. W. C. Hansen, Navy Bureau of 
Ordnance 


eeees 4 “Weakest Link in Electronic Guidance 
Eliminates Manual Marking. 7 , Saves Payroll y Systems,” by Al Weinstein, Navy Bureau 
ail _—— of Aéronautics 

a ae “NY “Incorporation of Producibility Con 

| cepts in Development of a Guided Missile 

System,” by Capt. J. F. Pierce, U.S.A.F 

J and John P. Westerlund and L. Christia: 
Plitt, both of Glenn L. Martin 

“Guided Missile Lotting as a Means of 

Production Control,” by W. FE. Gibbons 


Redstone Arsenal 





These papers concluded the morning 
session. During the afternoon the group 
was divided into units, and a very com 


| 
Gottscho ; plete and instructive tour of the Center 
automatic facilities was given 
production-line } In the evening a dinner session wa 


a ; held at the Colonial House in Oxnard 
imprinter ) : : srig. Gen. T. K. Vincent from A.O.A 
national headquarters acted as toastmas 
ter. Capt. John E. Clark, U.S.N., com 
mander of the Missile Test Center, gave 


For cost-saving efficiency use a Gottscho imprint- *, «ly tak on the subject of “Quality 


ing machine to mark required changeable legends 
on crates, cases, cartons, cans, tubes, projectiles, 
etc... . automatically. Models for every need to 
fit into any existing production set-up. 





Control in Missile Production.” 

The second day of the session, June 16 
1955, was devoted to an industry techni 
cal session under the chairmanship of 
D. E. Noble 
Submit full details of your marking problem for our recommendation. Dr. R. W. Porter, chairman, Guided 

Missile Propulsion Committee, made the 
ADOLPH GOTTSCHO, Inc. Automatic presentation for his Committee 
¢ ae Dr. A. M. Ball, Hercules Powder 
Company, presented a paper entitled 
Dept. 4, Hillside 5, N. J. MACHINES ‘Manufacturing Problems on Solid Pro 
In Canada: RICHARDSON AGENCIES, LTD., Toronto & Montreal pellant Rocket Engines.” Charles W. Guy 
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mgelan 

ViVie-4 0) el ialemela-t-1e 
to 

F-Velavesaliare 
missiles... 


Designing and producing intricate bread-wrapping 
machinery, o1 developing guided-missile launching 
equipment, . , eac h demands advanced technology. 
And these are but two of the hundreds of « omplex 
tasks the AMF organization performs every day. 

The highly spec ialized yet widely diversified 


activities of some 35 engineering and production 


facilities prov ide AMF with a wealth of « xperience 
that covers nearly every field of industry. And it is 
immediately available to you, 

Call upon AMF with your problem. See why 
the 


(MI 


this all-around experience in answering needs 


of government and industry has made the 


“can do” « ompany, 


AMF HAS EXPERIENCE YOU CAN USE! 





IN RESEARCH 
DEVELOPMENT 
PRODUCTION 


; RADAR 








AMERICAN MACHINE & FOUNDRY COMPANY, Defense Products Group, II 
* 261 Madison Avenue, New York 16, N 


Executive Offices -AMF Building 


September-October 1955 


ey 


oe 


| WEAPONS 
SYSTEMS 


AUXILIARY * 
A j POWER SUPPLIES © 


IN. Royal Street, Alexandria, Virginia 


Y 
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The Nation's largest independent producer of malleable and pearlitic malleabie 
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for HEAVY 
DUTY service 


The 2-speed truck axle is a must 
under varying load and road conditions 
because it provides a tailor-made ratio 
for every condition, But it takes a 
severe beating under heavy duty con- 
ditions encountered in logging, mining, 
farming, etc. 

That's why Eaton Manufacturing 
Company, leading producer of 2- 
speed axles, specifies pearlitic malleable 
~ from National —for several vital 
parts. For Eaton knows that pearlitic 
malleable has high ultimate strength... 
resists wear under heavy loads at high 


speeds . . . possesses excellent non- 
seizing properties. In addition, pearlitic 
malleable can be given a smooth finish 
...can be either liquid or air quenched. 
And perhaps most important of all, 
pearlitic malleable machinability index 
ranges from 80 to 90 (B1112 steel = 100). 
Look your product over critically. 
Pearlitic malleable castings—from 
National—can replace costlier fabrica- 
tion methods . . . can offer opportuni- 
ties of reduction in weight, machining 
and assembly time. we 


Photos: Courtesy Eaton Manufacturing Company 


NATIONAL “cc CASTINGS COMPANY 


Cleveland 6, Ohio 
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North American Aviation, gave a paper 


on “Manufacturing Problems on Liquid 
Propellant Rocket Engines.” 

Mr. Wheaton, chairman of the Guided 
Missile Structures Committee, made the 
presentation for his Committee. J. I 


tromberg, Douglas Aircraft Company 
presented a paper on “Designing Nike | 
for Production,” and A. T. McClaver, 
Douglas Aircraft discussed 
“Nike I Production Missile Manufactur 
ing Techniques and Automation.” 

D. E. Noble, chairman, Guided Missilk 


made 


Company, 


Guidance and Control Committes 
the presentation for his Committee 

Merrill Ainsworth, Bendix Corporatior 
presented a paper on “History, Methods 
and Characteristics of Printed Circuitry 

G. F 
of America 


Breitwieser, Radio Corporation 
discussed “Practical Manu 
facturing Techniques for Printed Wir 
ing.” 

Dr. R. E Hurm 
Motorola Phoenix Research Laboratory 


Samuelson and S 


discussed “Configuration for Reliability in 
the Terrier Guidance Package.” 

Mr. Wheaton, as chairman for meeting 
arrangements, assisted by Chester Goer 


Aircraft 


superb housing, messing, and other 


Douglas Company, made the 


rangements that contributed greatly to 


the success of the event. 


EXECUTIVE BOARD OF THE 
PACKING AND PACKAGING 
DIVISION HOLDS MEETING 


Packing 
and Packaging Division under the chair 
Kraus, 
Division, Thompson Products, Inc., met 
at the Carter Hotel in Cleveland, Ohio 
on June 21, 19 Mr 


chairman Paul O. Vogt 


The executive board of the 


manship of John W Accessories 


Kraus recently re 
placed former 
who resigned due to a change in duty 
with his company 

The executive board agreed to change 
the name of the Division from “Packing 
Packing 


more 


ind Packaging” to “Preservatior 


and Packaging Division” which 
clearly defines its functions 

It was also decided to replace the sev 
eral products Committees with four func 
tional Committees as follows: Container 
and Material 
Container 
Materials 


Tank and Fabricating 


Testing Committee, A. 
Laboratories Ine 
Committee, N. | 


Beardsall, 
chairmar 
Ripich, American 
Company, chairman; Methods Committee 
\. D. Peister 
Operations, 
t Committee, Roman F 


General Motors Overseas 
Production and 


Weber 


chairman; 
E-quipmet 


chairmar 
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Now in the 


Service of the 


U.S. ATK FORCE 


The L-26B is designed and produced by the 
manufacturer of the Aero Commande: 

a twin-engine executive transport in the service 
of business around the world 


‘ ——_ AFRO 
=== IM AN AE? 
7 Riles. 


AERO DESIGN AND ENGINEERING COMPANY + TULAKES AIRPORT + P.O. BOX 118 * BETHANY, OKLAHOMA 
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MEN... 


y milling a groove and 
inserting a Reliance Snap Ring, engineers and 
production have found the economical 
answer to forming shoulders on shafts or in 
counterbores. The savings in production TIME 
can be graphically pictured by comparing the 
work involved in machining inch after inch of 
solid metal in contrast to just cutting a groove 
a fraction of an inch wide. MATERIAL is saved 
instead of being wasted on the plant floor. In 
fact, less material is required because standard 
sized shafts can be used. This all adds up to 
saving MONEY through efficient production. 


men 


Write for Engineering 
Bulletin 4/K3. No obli- 
gation, of course. 


EATON _MANUFACT URING COMPANY 
sa} RELIANCE DIVISION 


OFFICES ond PLANTS: 510 Charles St., Massillon, Ohio 


Salea Offices: Mew York * Cleveland ¢ Detroit 
Chicago * St. Levis * San Francisco * Montreal 





MATERIALS PROGRESS 


George S. Brady 





Removal of palm oi! from the list of strategic 


Palm Oil. 
materials and the offering on the commercial market of some 30 
million pounds of the oil now in the national stockpile may be a 
significant forerunner of future actions on some other materials 
future 


It may also be indicative of greater attention in the 


toward the shifts in raw-materials requirements caused by re- 
search and development 

Actually, the handwriting has been on the wall for palm oil for 
a long time, as has been evidenced by the decreasing use and a 
consistently declining importation. The same is true for other 
oils and organic materials, although the complications are more 
involved than in the case of palm oil, and the probable shifts can 


only be visualized through an analysis of what is going on in 


research and development in the producing and consuming 
industries 

Research and deve lopment have effected tremendous changes 
since the original stockpile list was made up, and few of then 
have been by chance. Having lived through shortages and allo 
cations during World War II and the Korean war, practically 
all industries have been devoting major efforts either to reduce 
materials used in their 


the amounts of the so-called “strategic” 


products or to find substitutes that will do the job as well or 
better 

Synthetic Glycerine.—During World War II imported palm 
and coconut oils were high on the strategic list, but a very high 
proportion of the imports were allocated to soap makers in 
order to obtain glycerine as a by-product. But since then, syn 
has been replacing 


mpany 1 


erecting a plant to produce glycerine by a new method fron 


thetic glycerine, formerly quite expensive, 


by-product glycerine. Now the Shell Chemical (¢ 
I 


petrochemicals. From propylene the plant will make hydrogen 


peroxide and acrolein, and the reaction of these two together 


will produce the glycerine. Large-scale production will assure an 


ample supply of this strategic material at an economical cost 


without dependence on imported vegetable oils 


Detergents.—Synthetic glycerine came in time to avert a pos- 


sible shortage caused by changes in the soap industry. Synthetic 


detergents, made mostly from petroleum chemicals, have been 


pushing soaps out of the picture for industrial cleansing and 
household use 


Soap consumption has been declining continuously for the 
195 


> cone- 


past 8 years, last year dropping 12 per cent below the 


sumption, while the use of synthetic detergents has been in- 


Us 


creasing 10 to 2 per cent a year Detergents already have taken 


60 per cent of the cleanser market, and this percentage may now 
rise because of new formulations that make the materials more 
suitable for hand use 

The soap manufacturers have not lost in the shift because their 
research had anticipated the trend, and they have altered their 
operations to the synthetics, Lever Brothers has already “jumped 
the gun” on the bath-soap trend with its new Dove toilet bar, 
which is a white soap containing 25 per cent synthetic detergent 
und a percentage of cleansing cream to improve the softness 
which was the most 


Fluxing Materials.—In the steel industry 


important strategic user of palm oil, extensive experimentation 
with other fluxing materials has been going on. Dimerized lino 
obtained from linseed oil, has been used. but treated 
American Iron & 


proce ssed heef 


leic acid 
tallow and lard can also be employed. The 


Institute recently reported that specially 
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History records no more radical changes in the military sciences than those of the past 
decade. The period 1945-1955 saw not only the advent of nuclear weapons but, equally 
important, new systems of defense and new means of offense — guided missiles 


Just ten short years ago guided missiles were only a visionary concept. Today they 
are on the verge of becoming the base on which the security of Western Civilization 
and the peace of the world will rest. Although largely masked by the necessities of 
military security, tremendous strides are being made by all the branches of the U. S 
Armed Forces in this crucial period. 


The Fairchild Guided Missiles Division is proud to have a part in the missile pro 
grams of our Armed Services. Starting in 1945 with the first of this country's true 
guided missiles—the Navy's surface-to-air “Lark’’—the Fairchild Guided Missiles 
Division has been continuously engaged in designing, developing and producing 
missiles, radar and associated equipment. It has supplied missiles and missile weapons 
systems to the Navy, the Air Force and the Army 


In the years ahead, Fairchild can be counted upon to continue its role as one of the 
leaders in our missiles program. 


eos te fo ere «" FAIRCHILD 
Cuided Mistsiles Divitiomn 


WYANDANCH, L. I. 
Other Divisions: Aircraft Division, Hagerstown, M4. American Helicopter Division, Manhattan Beach, Calif 


f 


Engine Division, Farmingdale, N. Y.; Kinetics Division, New York, N. Y.: Speed Control Division, St. Augustine, Fia.; Stratos Division, Bay Shore, WN. Y. 














Your handling goes modern 
when your product goes 


It’s easy to see how you put new life in 
your handling operation when you put 
your product in a Wirebound. For with 
Wirebound’s unique construction of 
strong steel wire and light, tough wood— 
your product gets the best in protection 
while you get a container that adapts 

to an infinite variety of handling 
procedures. Just how well Wirebounds 
suit up-to-date handling methods is 
shown above where a heater manufacturer 
moves Wirebounds with a finger-lift 

truck to achieve easier, speedier storage 
in really close quarters. Remember—no 
matter what you handle or how you 
handle it... you’ll handle it better when 
it’s a Wirebound box, crate or pallet box. 





















BOXES & CRATES 


MAIL THIS COUPON Now f 





WIREBOUND BOX MANUFACTURERS ASSOCIATION 
Room 1163 327 South LaSalle Street, Chicago, lilinois 


(] Have o sales engineer give me the whole story 
["] Send me a copy of “Whot to Expect from Wirebounds” 





Nome " ————— -_ 
Firm Nome — 





Address ——— - 


City, Zone and State 
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tallow plentiful supply, is a satisfac- 


I 


of which there is always a 
tory substitute for imported palm oil for tinplate fluxing 


Castor Oil.—-Another oil that may soon go off the strategic 


list is castor oil. The largest tonnage use even in wartime was 
lor paints and protective coating As long as it is competitively 
heap it will still be used for these purpose ut protective coat 
are no longer made by simple compounding of natural oils 

By rearrangement of the molecular structure of the plentit 
oybean, linseed, and by-product tall oil, more uniform products 


with the desired qualities are obtained, so that imported castor 
oil is no longer a necessity 

The strategic military use of castor oil has been for the pro- 
duction of sebacic acid for making a grade of nylon with su- 
perior electrical qualities for use as wire insulation. The acid 
ilso is used to produce low-temperature lubricating oil 


Now, the National Distillers Products Corporation, New 


Y ork, N y " 
from butadiene in the form of isosebacic acid 
of sebacie acid, HOOC(CH,).COOH 


acid, diethyl adipic acid and ethyl suberic acid 


has already produced sebacic acid synthetically 
This is 


with two isomers 


a mixture 
of the 
ince progress 
almost invariably follows rapidly after the first break in a new 
development, it is likely that the days are numbered for the pro 


duction of sebacic acid from imported castor oil 


Chromium Plating.—During the Korean war scarce nickel had 


an undercoat for chromium 
New York, N. Y., has a 


process for depositing chromium plate directly on steel wi‘ hout 


to be allocated to platers for use as 
plating. Now, United Chromium, In 
the copper and nickel undercoats, giving a ductile, noncrac' ing 
plate of high adhesion. The special chromic-acid plating bath is 
OO dis 


made with a new Unichrome SHRS Compound Cl 


solved in water and used with conventional plating methods 


conveyor that eliminates 
j 


Aluminum Conveyor.—A_ gravit 


troubles from corrosion when used outsir not attacked 


i inn 
by the acids and detergents in food-processing plants is being 
produced by Metzger Conveyor Company, Grand Rapids, Mich 
The frame is made of aluminum with nylon bearings, and the 


Light weight is also a feature. The 


5 and 10 feet. with widths from 12 to 24 


wheel rollers are of nylon 
section lengths are 


in hes 


Nylon screws and bolts are now being pro- 
Newton, Ma 


Chicago, Ul. They are for use 


Nylon Fasteners. 


l 


duced regularly by Black & Webster and by 


the Weckesser Company where 


insulation, corrosion resistance, and nonmagnetic qualities are 
desired, such as for assembling electrical apparatus The screws 
weigh only half as much as aluminum screws and can be had in 


almost any size or style 


fibers is 


being produced on an experimental scale by F. J. du Pont de 


Paper from Synthetics.—Paper made from syntheti: 


Vemours & Company, Wilmington, Del., and the rocessing 


information is being made available to the paper industry. The 


Nylon, and Orlon. The 


and processed or 


fibers used are Dacron fibers are cut 


into short lengths conventional paper-making 


equipment. The sheets are then impregnated with bonding 


went of inorganic salts or synthetic resin and pressed with heat 


The paper is more expensive than ordinary types, but it has 


from three to ten times the strength of pulp papers and is re- 


sistant to chemicals, bacteria, and light 


Lightweight Ladder.—Something new in a lightweight ladder 


is being produced by the Putnam Rolling Ladder Company, New 
York, N. Y. The side rails are molded in fiber-glass-reénforced 
plastic over a balsa-wood core, and the rungs are of either 
plastic-welded into the rail. The 


A)-foot extension ladder weighs only about forty pounrs For 


magnesium or aluminum 


industrial use, the ladder has the added advantage that it 


nonconducting 
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ELECTRONIC EYES ON THE MOVE 


...made of magnesium 


Now is the time to get compl te details about Dow magnesium 


% It’s light in weight, actually the lightest of all stru 


*% It has high strength and rigidity which permit 


ck wn lor even further weight reduction 


* Excellent weldability and formability are just two « 


values in fabricating magnesium 


From design to production is a long trip—take the 
right metal! Investigate magnesium. Complete engine 
facilities are available at Dow's Bay City Division a 
fabricators located throughout the counts THE DOW 


Magn sium Sales De partment MA 307E, Midland, M 





you can depend on DOW MAGNESIUM 
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Plastic Vessels.—Corrosion-resistant 


ANOTHER INDUSTRIAL LEADER... 


chemical processing vessels of any shape ° 
are now being made of plastics to replace 
vessels made of scarce and expensive al 
loys. However, they can be used only 
> 


where temperatures do not exceed 350 
degrees Fahrenheit. American Agile Cor 
poration, Maple Heights, Ohio, is using 
polyethylene for the vessels, and this de 
gree of heat resistance is achieved by ir- 
radiation with the high-energy discharge 
of an electrostatic generator. The irra- 
diation cross-links the molecular structure 
of the plasti increases the tensile 
strength, and improves the chemical re 


sistance of the plastic. 


Exterior view of new Luria installotion 





Plastic Pipe.—The Crane Company 
Chicago, IIl., long one of the largest fa 


tors in the valve and fittings industry, is 

R F [ ° now producing both pipe and fittings in 
L7" CORPORATION plastics. The fittings are being made of 

TEXAS Division modified polystyrene, but the material 


being employed for the pipe is polyethy- 


Chooses lene. The extruded pipe is being made to 


the commercial standards of metal pipe in 


’ sizes from one-half to two inches 
Standardized 
Buildings Polyethylene Production.— Polyethylene 


production has increased more than 40 





times since the end of World War II, and . 
present expansion plans indicate that 
polyethylene output may be as high as 
300,000 tons by 1957. About 30 per cent 
of the production of this plastic is going 
into electrical products and 12 per cent 
into piping. The Society of the Plastics 
Industry estimates that synthetic resin 
production for 1955 will be 2.85 billion 
pounds. Of this amount, more than a bil 
lion pounds will be styrene and vinyl 
resins. About 66 per cent of the styrene is 
being used in molded products, but only 
about 27 per cent of the vinyls go into 
moldings and extrusions, the largest uses 
being for sheeting, film, coatings, and 


Pe wee Bt 


Interior showing Bell's rotor assembly floor tile 





A new polyethylene, called Super 
Dylan, that may accelerate the use of 


THE “LURIA SYSTEM OF STANDARDIZATION” LOWERS YOUR BUILDING — polyethylene to replace metal for piping 


COSTS...AND ADDS HIGH SPEED TO YOUR INDUSTRIAL EXPANSION "5, 0roiuced by the Boppers om: 


made by a low-pressure polymerization 


One of the primary reasons why Luria. Among the others are adapt- process, and the resulting resin produces 
Luria Buildings were selected by  abilityanda /lexibilityof design that products of higher tensile strength 
Bell Aircraft ...and became a vital make possible almost any type of greater toughness, and higher heat re ’ 
part of the world’s most up-to-date structure and almost any type of sistance than ordinary polyethylene. Pipe 
facilities for manufacturing heli- architectural treatment. As a made from the material will withstand 
copters...was because these stand- result, Luria Buildings can be bursting pressures more than twice those 


ardized buildings of structural steel “custom-built” to your obtained with normal polyethylene, and 
components surpass the require- individual requirements 
ments called for in the building codes, .,,.,without sacrific- 
But permanency of structure is just ing the advantages 


one of many assets provided by of standardization. 


the pipe will withstand high-pressure 


steam at 250 degrees Fahrenheit 





Titanium Costs.—Contrasting with pro 
posed General Services Administration 
contracts to boost titanium metal produc 


LURIA ENGINEERING Company dem to 20000 taxes & sear, 6 Senate exh 


611 FIFTH AVENUE, NEW YORK 17,N. ¥. committee (Symington) has recommended 


District Offices: ATLANTA « PHILADELPHIA « BOSTON «¢ CHICAGO ¢ WASHINGTON, D.C, 
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strongly that production be cut back and 











Hecting 5” diometer stainless steel billets in a 
Moagnethermic Induction Hecter prior to extrusion a) 
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0400° F CARBON STEEL FREQUENCY SELECTION CHART 





TEMPERATURE’ F 


DIAMETER OF BAR 


‘¢ 


‘Op. “ae 7 oe é OE bales il . 7." : 
| ss than _ frequency, through 10,000 cycles. Write to 


Magnethermic for bulletin or information about 




















i “ ror apes ~ 
| a. lo aintenanc your specific questions. 
een “goat ami ‘ 
, lle 4 , . my od ne min WONTON 
| ser Cow a ay al  % . 
ction fc ision plants are buying S 








a as P ae * works x 
sia : uy <cileg sy? 
Soe eee MAGN ETH ERMIC 
i —— . Po,’ 


hermic builds: equipment to meet 
This company specializes in Induc. corp@ration 
Shea. oe 3990 SIMON RoaD . YOUNGSTOWN 7, OHIO 
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more money put into research aiming at 
lowered cost. At present, consumption ot 
the metal is only about 1,700 tons a year, 
with the Government guaranteeing costs 
and purchase of the metal 

Engineering departments of many com 
panies have made intensive studies of the 


possibilities of using titanium in civilian 





products. The result of the studies is in 


variably the same; namely, that at the 


are e present cost of the metal it is not pos- 
sible to use it except in very special ap 

2 plications 
A lower-cost method must be found to 


roduce the metal, but even a reduction to 
"ALODINE"® : 
WITH one-fifth of present production costs will 


N not solve the problem because the still 
or EXT RA PROTECTI larger costs are in rolling and working 





the metal, The Arupp Works at Essen 


~~ _ Germany, was the first European organi 
zation to produce titanium, and it has not 
5 found any methods of production and 


working that are lower in cost than the 












American methods 

Research is being pushed in various 
directions, and the reason given for the 
{ overproduction of the expensive metal is 
to have a supply for military equipment 


aa in case of emergency. 


Aluminum Truck Bodies.—A new line 
of aluminum dump truck bodies of the 
Penn Body Division, Hockensmith Cor 


ewe 





poration, Penn, Pa., gives weight savings 
from 1,800 to 3,000 pounds in body lengths 
of 12 to 22 feet, or 10 to 25 cubic yards’ 
capacity, thus saving 50 per cent in weight 
compared with steel bodies. The truck 
bodies are all-welded of Alcoa aluminum 
alloy 5154, and, besides saving weight 
they do not rust and need no maintenanc: 
painting. 


Lightweight Ejection Seat.—An aircraft 
ejection seat built by Chance Vought Air 


Many aluminum parts of 
military aircraft are treated by 
Goodyear Aircraft Corporation Ls 
A a ee seats and weighs only 30 pounds. The seat 
with Dip Alodine to meet the is made of aluminum alloy 75S, but all 
requirements of Military Specifi- ‘ weight reduction was not made by 
i * , : changes in materials. A number of fea 
cation M | L-C-554 l. Alodized tures formerly thought necessary, such as 
aluminum is notable for its high — '«& braces, foot stirrups, and forward and 
J : hack adjustments, were eliminated 
corrosion resistance and excep- 
tional paint bonding. Aluminum Cranes.—Like the restau- 


rant proprietor who eats in his own place, 





craft, Inc., for the Navy cuts 100 pounds 
from the weight compared with previous 





the Kaiser Aluminum Company will have 
*‘Alodine’ can also be used If it's aluminum, be sure it's Alodized. seven 105-foot-span overhead cranes in its 
to protect aircraft in service new Ohio rolling mill built almost en 
tirely of aluminum. The cranes are of 10, 


Pioneering Research and Development Since 1914 50, and 100 tons’ capacity and are being 


built by the Cleveland Crane & Engi 


AMERICAN CHEMICAL PAINT COMPANY eccrine Company, Wiektitte, Onio 


ACP) AMBLER, PA. ACP Magnesium Hand Truck.—A warehouse 


2-wheeled hand truck of magnesium, now 
DETROIT, MICH. NILES, CALIF. WINDSOR, ONT. 


—— ———<—— a —————EEE ning, Mich., weighs only thirty-seven 


being produced by Magline, Inc., Pincon 
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¢ N-A-X HIGH-TENSILE 
e N-A-X ARMORPLATE 
e N-A-X 9100 SERIES 





For National Defense Equipment 


- «+ Meet necessary rigid standards 
... Conserve critical alloys 


N-A-X ALLOY STEELS in national 
defense equipment serve a dual purpose. 
First, they readily meet the rigid 
standards so necessary in this type of 
equipment. Second, while performing 
capably, these alloy steels 

contribute greatly to our national . fe } 










economy through conservation of . » ake’ y 
critical alloying elements. \ ‘ 


N-A-X ALLOY STEELS are produced 
by Great Lakes Steel Corporation 
long recognized specialists in 
flat-rolled steel products. 






The M59 Armored Infantry Vehicle, designed and built for Army 
Ordnance by Food Machinery and Chemical Corporation, is an 
example of national defense equipment using N-A-xX ALLOY STEELS, 





* aa ae .* 
: ae 3 oh SS | —— . N-A-X Alley Division 
GREAT LAKES STEEL CORPORATION 


An infantry squad leaving their M59 
Ecorse, Detroit 29, Mich. © A Unit of 


armored personnel carrier to assume 
battle positions, after being safely trans- 
ported to the scene of action, 





CORPORATION 





Although primarily a land vehicle, the 
M59 is capable of swimming rivers and 
lakes with ease, while fully loaded. 
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pounds. The frame and wheels are of 





Dut the nose plate 1s steel 


magnesium j 
High-strength Alloy Magnesium- 
thorium alloy is now being marketed in 
d | by 


wrought torm as sheet an | late 


= Brooks < Perkins. Inc Detroit, Mich ° 





This type of alloy, which has high tensile 





trength and creep resistance at elevated 
temperatures as tormerly produced only 
in the form of castings. The wrought 
alloy is recommended for parts for jet 
engines and other applications where 
trength at temperatures to 700 degrees 
Fahrenheit 1 required Incidentally 
hemical Week estimates that use of 


magnesium metal will increase 300 per 


cent in the next five years 


Cold Solder.—A new cold solder for 


caulking sean ind filling holes in metals 
and wood s being produced by mooth 
On Manufacturing ¢ ompany Jersey ( ity 
N. J. It is an epoxy resin compounded 
ee vith aluminum powder to form a paste 
: It does not contain a solvent, and thus 
= has only slight shrinkage in curing—less 
é than 0.2 per cent. The epoxy resin gives 
_— high adhesion, and the material cures at - 
room temperature to a smoot metallic 
surtace that 1 resistant to water and 
chemicals and can be drilled or machined 
° 


Capacitor Paper.—While talk has been 
going on about a need for stockpiling 


capacitor paper hecause of the possi le 


" a MST 6Al-4V is primarily o ber and difficulty of producing large quantities ot 
forging alloy; also hos specialized this highly purified and extremely thin 





sheet and plate applications. 


/ 








paper m a time of emergency, the Gude 

- sanestastinditimentsiahoall , , ' 
man { mpa ( hicago, Il. Nas core 
out with a new series of capacitors, Series 
NEW MST ALLOY 337 and 338, insulated with very thin 
Mylar film. This relatively new film (a 


“stays put" at high temperatures polyester of Du Pont) has an insulating 


value higher than the best mica and has 


high strength and toughness 


@ The problem of elevated temperature embrittlement 
present with many titanium alloys has been overcome Miniature Capacitor 


In the meantime, 


with this newest development. MST 6A1-4V (6% alumi- also, the Cornell-Dubilier Electric Cor 
num, 4% vanadium, balance titanium) can be used at eit d ‘ = base - = Abe 
temperatures up to 750°F with minimum creep or change - “iii " aes rs met pice “am 
of properties. It has excellent strength and stability at paper. The new capacitor has a porous 
high temperatures, is relatively insensitive to notches, intered tantalum body which is the anode 


and has a short tantalum wire with a nickel 


and can be hot worked over a wide range. It can be read- 

; " \ e ode ear sealed } ubul: 

ily machined, welded, or heat treated. yo anode lead ’ : y~" in tubular 
silver case 1s the cathode e capacitor 


Like all Mallory-Sharon alloys, MST 6Al1-4V is vacuum is only 7/32-inch in diameter and 3/64 
double melted, assuring homogeneity and consistent qual- inch long and will operate efficiently be 
ity. Specify it for consistent, predictable, high tempera- 
ture performance. A bulletin listing complete data is yours 
for the asking. Write Mallory-Sharon Titanium Corpora- 
tion, Dept. E-9, Niles, Ohio. 


tween temperatures of minus 55 and plus 


85 degrees Centigrade 


Malayan Rubber.—In view of what ay 


| conditions 


be more stabilized « 


pears to 
Southeast Asia, the Malayan Govern 
ment has allocated the equivalent of 
$168,000,000 to be spent in the next sever 


years for replanting rubber. Estates 


Ss be A R © N over 100 acres will be paid $400 an acre 


(half the cost to replant 21 per cent ot 
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their acreage 
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DUDCO DIVISION 
Hezel Park, Mich. 
Duel-Vane Hydraulic Pumps, 3 
toe 120 gpm; Fivid Motors, 7 te 
140 hp; 2000 psi operation. Pis- 
ton-Type Pumps for 5000 psi. 


HYORECO DIVISION 
Cleveland, Ohie 
Gear-Type Hydraulic Pumps, 3 
te 120 gpm; Fivid Motors, 3 to 
52 hp; Cylinders; Control and 
Auxiliary Valves; 1500 psi. 


WATERTOWN DIVISION 
Watertown, N. Y. 
Railroad air brake valves for 
freight and coonaee — 
ment, STRATOPOWER Hydrev- 
Sepemgs for Aircraft, te 3000 
psi. 


KINNEY MANUFACTURING DIVISION 
Boston, Mass. 
Rotating Plunger and Heliquad 
Liquid Hendling Pumps, te 
3000 gpm. Vacuum Pumps, 0.2 
micron, evacvete 1800 cfm. 


AURORA PUMP DIVISION 
Avrore, Wil. 

Liquid Hendling Pumps, Cen- 
trifugels and deep well Tur- 
bines, 7000 gpm, 500 ft. heads. 
Turbine-type, 150 gpm, 600 fr. 
heads. Condensate Return 
Units. 


ew 
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Alert Manufacture and Distribution Require Power... 


FLUID POWER 


Where industry enjoys significant 
improvement in production and low- 
ered costs, you find more and more 
use of FLUID POWER . . . Machine 
Tools performing multiple operations 
faster and with greater precision ... 
Presses forming a wider variety of 
pieces in larger quantities . .. Mobile 
Equipment moving work-in-process or 
finished units “from where they are 
to where you want ‘em” quickly, 
safely, economically. 


Three divisions of The New York Air 
Brake Company concentrate their 
facilities on the development of ad- 
vanced design hydraulic equipment 
...Gear, Dual-Vane and Piston 
Pumps...Gear and Dual-Vane Motors 
. . » Single, Double-Acting and Tele- 
scopic Cylinders . . . Control and 
Auxiliary Valves. Thus, industry may 
select from a full range of types, 
capacities and pressures the com- 
ponents to develop complete hydrau- 
lic circuits which ideally suit the 


specific requirement .. . all from a 


single source. 


Hydraulics engineers naturally turn 
to The New York Air Brake Company 
for answers to their problems. 
Whether the service be for rugged 
duty on Mine, Construction, Farm, 
Oil Field, Marine and Materials Han- 
dling Equipment, or for the automa- 
tion of high production, micrometri- 
cally precise Machine Tools, Paper, 
Textile, Petro-Chemical and other 
processing equipment, the products 
of Air Brake are the obvious choice. 


Industry also finds the answers to 
liquid handling problems in Aurora 
and Kinney Pumps. “Any material 
that can be pushed through a pipe” 
. .» from gasoline, alcohol and other 
volatile liquids to tars, sludges, slur- 
ries and semi-solids, the right pum 
in the right size is available. And, 
for vacuum processing of every sort, 
Kinney High Vacuum Pumps provide 
outstanding advantages in perform- 
ance and production costs. 


Write for descriptive literature and engineering information to 
help you improve your product, speed production and lower costs, 
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THE NEW YORK AIR BRAKE COMPANY ° 


230 PARK AVENUE 


~NEW YORK 17, W. Y. 


INTERNATIONAL SALES OFFICE, 90 WEST ST 


NEW YORK 6 WN Y 
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For Your Work 
With Guided Missiles— 
The First Systematic, 
Unclassified Series 
On Missile Technology! 


PRINCIPLES 
OF 
GUIDED 
MISSILE 
DESIGN 


Edited by Grayson Meraus 
Captain, USN 

A four-volume 

ing a thorough 


series present 
systematic cov 
erage of guided missile tech 


nology in all its phases 


FIRST 
BOOK 
NOW READY ON 


GUIDANCE 


by Artiucur S. Locke and 
Contributing Authors from 
the Naval Research Labora- 
tory 

All of the most recent informa 
tion on the key topic of missile 
guidance is sorted ovt and 
carefully organized in this first 
systems 


volume. If presents a 


analysis of the various guid 


ance methods, including 


Command systems 

Beam-riding systems 
Homing systems 
Celestial and terrestrial 


navigation systems 





This book is an essential back 


ground for work with missile 
guidance 


those already in the field 


713 pages 
$12.50 


Order your copy now! 


systems even for 


ORDER FORM 
D. VAN NOSTRAND COMPANY, Inc 
250 Fourth Avenve, New York 3 Dept. O 


Please send me postpaid copy(ies) of GUIDANCE 


by Arthur Locke @ $12.50 each 


| enclose $ 


Name = 


Address 


Zone State 


City 








NEW DEVELOPMENTS 





JUNGLE DESTROYER 


\ giant jungle destroyer, called a “tree crasher” traveling on 
the largest rubber tires in the world as been developed by R 
(5. LeTourneau, Inc. Designed to uproot heavy trees and unde 


6-wheeled Goliath has three times the wallop of ar 


M24 tank vet has 


bru the 


such light ground pressure that it can roll 





| 





“Tree Crasher” rides on giant low-pressure tires. 


overt i pocket watch without lama tw it The wheels of the 
machine are spectacles in themselve each measuring four feet 
wide and ten teet tall 
he operator, perched in a high cab and fingering sensitive 
electri witche maneuvers the machine directly int 1 large 
ize tree with the blade raised about ten feet in the atr Almost 
without esitation the tree bend tran then lift ts owl 
wit i t crashes to the ground, | ! ma let tree the mac re 
on ’ vith its blade lowered uprooting and carrying away 
tres ind underbrush in one continuou yperatior 
tead of receiving power trom one central drive. ea ot the 
immoth wheels has within its rim a ndividual electric 
tor and gear reduction. These motor ire driven by ger 
erator which, in turn, are driven by two giant Diesel engin 
ear the center of the unit 


NEW ROCKET AIRCRAFT 


The Be X-2, a new rocket plane designed to fly betwee 
2,000 at 2,500 miles an hour, is the latest in a seric of experi 
nental aircraft designed for the Government by the Bell Air 
cratt Corporatm 

Phe f clage of the X 2 is reporte y made ot a new alloy call 
t mie leveloped by the International Nickel Company t 
vithstand the tremendous heat generated by higt peed. The 
Ving ire made of stainles teel which was used it Bell's earlies 
upersonic rocket planes—the X-1, the first plane to exceed the 

eed of sound, and the X-1A, whose speed is rated at 1.650 

les an hour See item on page 252 


NEW AIR FREIGHTER 


The Air Force recently unveiled a new turboprop air freighte 


wcted to contribute speed and quantity to oversea supply arm 
troop-carrier missions. Known as the C-130 Hercules, the new 
ra : cre into productiort it the Lockheed Aircraft Corpor 
tion lant at Marietta, Ga. The first group of C-130's will be 





the new tremhter speed, will have the 
’ 74 h, " | } 
i ty to fly at ie! altituck ver the weather and storm 
king possible the successful completion of missions in weather 








stop today's aircraft Continued on p. 224 
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Now Solve 


ATTITUS DN TROL. 


Best with this New ount Gyroscope! 


CLARY CG-100 GYROSCOPE. Here in this one 
small unit (no bigger than your hand) is 
your newest and best answer to the problem of 
controlling attitude of aircraft and guided 
missiles...where vibration and steady-state 
accelerations are moderate to heavy 
Our intensive Gyroscope Test Program assures 
dependable precision of every unit 
Our unique design assures handmade 
dependability in volume production.* We are 
proud to be the supplier of all the 
gyroscope equipment for the famous 
“Corporal” guided missiles 
For full details, please call or write: 
Automatic Controls Division, Dept. D-95, 
Clary Corporation, San Gabriel, Calif. 
*90-day delivery 

HIGHLIGHTS 
Weight: 7% pounds 
Dimensions: 5%” diameter x 6%" long. 


Mounting Flange: Gyro axes referenced 
to mounting holes and mounting 


plane within 0.25° 
Vibration: Along any principal axis— Clar 
sinusoidal motion: y, i a 
12g 100-200 c.p.s. adding A 
6g 20-100 c.p.s. machines ‘\ 
6g 200-500 c.p.s. 
Pickotfs: 3 Wire synchro, 
each axis: ¢ 7 
Null voitage: 50 mv or less *, - 
input voltage: 26 V., 400 c.p.s., en # 
~) 
single phase. —_° - yee 


Motor: Supply Voitage: 115 V., 400 
©.p.s. three phase. Programmed vibration testing Seai testing by masse spectre 


Determination o 
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Hercules took 
1,000 feet and 


In a demonstration the 


off with a run of about 


landed and came to a stop im le These 
abilities, coupled with a new type of land 
ing gear, allow it to operate on unpre 
pared airstrips 

Ihe Hercules, the first turboprop trans 
port in production, is powered by four 
Allison 
132 feet, and is 95 feet 


high at the tail The 


wing span of 
i feet 


engin It has a 
long and 
cargo ection 1% 
iarger than a freight car 

through tail 


Loading is accomplished 


ramps or a forward door, and there are 
smaller doors on the sides for the in-flight 


exit of paratroops 


HIGH-PRESSURE SEAL 


In connection with work on high-pres 
National 


Standards has devised a special insulating 


ure standards, the Bureau of 


eal which effectively solves the problem 
of leakage around electrical connection 
to high-pressure vessels. Simply con 


materials, the 


structed of inexpensive 


high-pressure seal utilizes a sapphire 
bushing to obtain the necessary combina 
tion of high mechanical strength and good 
electrical insulating properties, The device 
has successfully withstood pressures up to 
170,000 pounds per 


designed by H. A 


square inch. It was 


Bowman and associ 


/ 


ite of the jureau staff working under 


re sponsorship of the Army Ordnance 


Corps. 


ARTIFICIAL MOONLIGHT 
World 


role 


The old 6O0-inch searchlight of 
W at 
by the 


I] has heen adapted lor a new 


illumination section of the Corps 


of Engineers’ Research and Development 
Laboratories, Fort Belvoir, Va Sup 
planted by radar for aircraft detection, it 


has been transformed into a self-contamed 


The 60-inch searchlight (Army photo). 


mobile unit to supply battlefield illumina 


tion or “artificial moonlight” for combat 
operations 
transport 


of 2'%4-ton 


Originally designed for 
two trailers towed by a pair 
trucks, the entire unit has been mounted 
on a single truck of the same size which 
permits the rapid and frequent movement 
front-line battlefield 


required for ium: 


nation 


Army units achieved much success u 


Korea by 
} 


thousand yar whind = the 


locating searchlights 5 to 10 
area they 


wanted illuminated and directing the 


beams at a low elevation. Light, scattered 
from the bear provided illuminatior 


equivalent to moon over al 


area MUO yar ‘ an 1,500 yards long 


Greater wit Hlumination could 


be obtained by defocusing the beam 


MINIATURE BATTERY 


Development of a button-size expend 


able battery, claimed to be the first ever 
made that will not leak, swell, or gas 
has heen disclosed 


Watch Company. The new ! 0 ] 


has possibilities in providing a 


by Elgin Nationa 


hearing 


electrical energy for 


other small, portable, personal devices 


and probably vill have military and n 


dustrial applications 


The present cell, made for an electronic 


wrist watcl development 


so small it occupies about the volume of 


a penny, yet packs enough energy to op 


| 


erate specialized miniature electronic ce 


vices at virtually constant voltage for t 
years 


secret of the 


development is the 


indium as an anode. This is a soft, silvery 


metal whose value as a battery element 


had not previously been discovered. The 


cell can readily be made almost any size 





We Believe that Peaceful Co-existence is Best Maintained by being Too Tough to Tackle 





500 Fifth Avenue 
New York 





MASON & HANGER — SILAS MASON CO., INC. 
ENGINEERS and CONTRACTORS 





Builders and Operators of 
Ordnance Facilities 


Shreveport 
Louisiana 


Lexington 
Kentucky 








ORDNANCE 








HECO is neal to work with. 


The remarkable accomplishments in 

the ordnance production field are classic 
examples of the benefits to be derived 

by using the creative abilities, the accumulated 
know-how, the engineering talent and 
above all the teamwork of HECO personnel. 
As a member of the team serving the 
Armed Forces for Rockets, Shells and Fuses, 
the name HECO has come to mean 

Highest Quality, Delivery as Promised 

and Fair Price. 


Write for a free brochure describing our 
plant and its facilities. 


HECKETHORN MANUFACTURING & SUPPLY CO., LITTLETON, COLORADO 
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Consider the LeTourneau machines shown 
here. In each case a team of big electric 
wheels does the instant bidding of little 
electric switches... a single operator in the 
cab of any one of these giants moves a sim- 
ple control and the machine instantly re- 
sponds, 


Each of the big wheels drives, brakes, and 
can be steered for each is a LeTourneau 
Electric Wheel, a new type of power pack- 
age consisting of a LeTourneau Electric 
Motor and Gear Reduction within the rim 
of the wheel, These wheels float on huge, 
extra-wide base tires, which provide ground 
contact area up to 4 feet wide at each wheel 
for greater traction and flotation than ever 
before obtainable, making operation possi 
ble in deep mud, powdery snow, or loose 


beach sand. 


All functional operations of this new 
LeTourneau equipment are powered by 
LeTourneau Electric Gearmotors, and con 
trolled by the machine's single operator 
with simple electric controls. 


This principle of electric power and con- 
trol is a great new development which has 
increased mobility for the military and in- 
creased production speeds for industry, It is 
a principle which LeTourneau can put to 
work for you immediately. May we be of 
help? Phone, wire or write today. 





: "all aay 
LeTOURNEAU AIRTOW. Quickly swings and 
spots big planes using infinite power selec- 
tion for smooth, powerfy! starts by four elec. 
tric wheels that drive, steer, ond broke. 





q 


Gut umene 
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LeTOURNEAU SNO-BUGGY. Buill for explor- 


ation of polar areas 


including dry, 


powdery snow. Has huge dual tires on 
each electric wheel for maximum flota- 


tion and traction 


LeTOURNEAU SNO-FREIGHTER. 24 electric 


wheels of this six-section vehicle drive 
and brake to carry large tonnages of 


cargo into arctic wastelands 





— 


and erects the missile in the 


Manufacturers of BIG Equipment Since 1929 


R.G.[E TOURNEAU [NC 


2659 $e. MacArthur, Longview, Texas 


ma 


LeTOURNEAU CORPORAL LOADER for ground 
handling the Corporal Guided Missile. This 
electric wheel vehicle picks up, transports, 
louncher 


G103 
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New Developments 





or shape desired, thus providing nearly 


complete flexibility in the design of de- 


vices using miniature batteries. 


SHIP STABILIZER 

A new all-weather shipping aid that will 
materially reduce the rolling of any vessel 
in moderate or heavy seas has been de 


veloped by the Sperry Gyroscope Com 


Kno VT) 


pany as the Sperry Gyrofin ship 






































Main stabilizer components. 


stabilizer. the new devise is cl 


reduce roll as much as ninety per cent 


This is accomplished by underwater 
fins, one on each side of the vessel placed 
approximately midway between the bow 
and stern. Action of these fins is auto 


matically controlled from the bridge by 


instruments which measure roll rate, roll 


angle, and roll acceleration 


These compact sensors then transmit, 
through magnetic amplifiers, the required 
antiroll signals to hydraulic actuators 
vhich directly operate each fin shaft. Re 
traction of both fins when not needed is 
accomplished by folding them back into 


recesses in the hull 


NEW CAMOUFLAGE 


A new paint scheme which has proved 


to be better camouflage than the familiar 
dark blue has been ordered for all Navy 
and Marine Corps combat airplanes. Nav) 
and Marine 


vhite on the lower wing 


carrier combat aircraft will 


he painted glossy 


and fuselage surfaces and light gull 


gray” on the upper wing, fuselage, and 


surfaces. The upper por 


horizontal tail { 


tion of the wing control surfaces also will 


be white. Helicopters will be painted light 
gray Patrol aircraft, both land-based an 
seaplane 5 will be painted a semiglo 


sé aplane gray " color 


OZONE DETECTOR 


An automatic photoelectric instrument 
for continuous measurement of the ozone 
in the earth's atmosphere at low altitudes 
has been developed at the National Bureau 
of Standards under the sponsorship of the 
Army Ordnance 


makes use of the optical absorption char 


Corps The system 


acteristics of ozone in certain ultraviolet 
spe ctral band 
It is expected that the development 
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Here's a sound thought! Clip this ad—keep it handy. 
That way, you'll know how to reach a convenient 
Wolverine sales office for information, not only on 
rotating bonds, but for your general tubing needs 


as well. 


SEATTLE, WASHINGTON 


DENVER COLO. 


SALT LAKE CITY UTAH. 


9 


GRAND RAPIDS. MICH 
CHICAGO, ILL , 


MILWAUKEE, Wis, | 
MOLINE, ILL 


ST. LOUIS, MO 
MINNEAPOLIS, MINN | 
KANSAS CITY. MO 


Ww Mh 


2 


? 


DETROIT, MICH 
| , COLUMBUS ono 


CLEVELAND, OnIO 
TORONTO. ONT. CANADA 
PITTSBURGH, PA 
ROCHESTER. WY 
MONTREAL QUEBEC CANADA 
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; 
Sid 
, 


PROVIDENCE RI 
WiW YORK WY 


PHILADELPHIA Pa 








oa, 
. WASHINGTON DC 
af A DAYTON, OHIO 





SAN MATEO. CALIF oa LOUISVALLE KY 


CHARLOTTE WC 
TULSA, ORLA 
LOS ANGELES, CALIF 
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BIRMINGHAM ALABAMA 





ALBUQUERQUE, NEW MEXICO 
DALLAS, TEKAS 


PHOENIX, ARIZONA 
JACKSONVILLE BEACH FLA 


HOUSTON TERAS 


As you can see on the map above, Wolverine sales offices are located to 
give you quick service—a prime source of supply for copper and gilding 
metal rotating bands. 

Because Wolverine can meet the most exacting demands for quality and 
precision, it is the top choice of ordnance contractors everywhere. Wolverine 
produces rotating bands in a wide range of sizes: 20mm, 30mm, 40mm, 
75mm, 76mm, 9Omm and 105mm 

Better write today for a copy of Wolverine's Statement of Scope. You'll 
find a quick resume of all Wolverine products and facilities. WOLVERINE 
TUBE, 1499 Central Avenue, Detroit 9, Michigan 


PLANTS IN DETROIT, MICHIGAN, AND DECATUR, ALABAMA SALES OFFICES IN PRINCIPAL CiTieés 


exPorT oFF © «TH r new vor. 
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with ‘l/) Transistorized 


ELECTRONIC EQUIPMENT 


Transistorized military electronic systems are today’s 
reality at Texas Instruments — not tomorrow's drawing 
board possibility! Utilizing Tl-manufactured silicon transis- 
tors that far exceed MIL-T-5422C temperature specifications, 
TI now has transistorized military systems in production 


Typical of the savings gained through transistoriza- 
tion, the amplifier at left above weighs 90% less, requires 
80% less space, and uses 95% less power than its vacuum 
tube equivalent on the right. Because of inherent transistor 
durability and long life, TI transistorized equipment and 
systems are also exceptionally reliable and resistant to shock 
and vibration 


Texas Instruments ts the largest manufacturer of 
germanium radio transistors. And, since introducing silicon 
transistors over a year ago, TI has continually increased 
production and expanded its line of these high temperature 
semiconductor devices. This leadership in transistor develop- 
ment —- combined with extensive military design and pro- 
duction experience —- makes TI the leader in the trend to 
transistorization. 


For reliable electronic systems giving you the kind of 
weight, space and power savings shown above, call on TI 
design engineers. For further information write to Texas 
Instruments, Apparatus Division 


'NCORP OR ATE DO 
6000 LEMMON AVENUE 





TEXAS INSTRUMENTS 


DALLAS 9. TEXAS 
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hich can determine ozone concentration 
of a few parts per billion, will provide 
valuable information on air-mass move- 
ment and other weather phenomena 
Other possible applications include the 
correlation of the visible deterioration ef 
fects of ozone on rubber with accurats 
measurements of ozone concentration wu 


the atmospher« 


SHOCK ABSORBER 
\ newly developed collapsible rubber 
bag that resemble sa barrel has been cle 
x 


veloped by the Firestone Tire & Rubber 


Company to absorb the landing shock in 





aes 


Cushions ease shock of truck drop. 


parachute drops of heavy weapons and 
equipment 

In use, four to ten of the cushions are 
placed underneath a magnesium pallet 
carrying up to 25,000 pounds of equip 
ment. When such a load is dropped from 
a cargo airplane, a rush of air fills the 
cushions before automatically closing dia 
phragms that keep them inflated 

On hitting the ground, compressed air 
in each cushion bears the brunt of shock, 
then forces out a rubber corklike plug 


alr 


which decompresses the bag like ar 
filled pillow 

Air Force tests have proved that such 
air bags cut ground impact by two 
thirds so that a 1,000-pound load hits 
with a force of 12,000 pounds instead of 
36,000. 


FLYING MINE SWEEPER 


\ new technique for sweeping enemy 
mine fields has been developed using heli 
copters as “aerial tugs,” thus eliminating 
the danger from moored mines to the 
mine-sweeping vessels penetrating an 
enemy mine field since the helicopters can 
sweep the initial path through the waters 
without endangering themselves. This will 
enable the formation of mine sweepers 
following to sweep the remainder of the 


mine field with safety from moored mines 


TURBOPROP FIGHTER 
The Republic XF-84H_ experimental 


turboprop fighter, which is believed to be 
the fastest single-engine propeller-driven 
airplane ever built, made its first flight 
on July 21, 1955, at the Air Force Flight 
lest Center, Edwards Air Force Base, 
Calif. Designed for use as a flying test 


bed for supersonic propellers, the XF 
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CONTINENTAL 
RED SEAL POWER 


Within Continental's range, from two to 1,100 
horsepower, it would be hard to name a type 
of engine-driven product— vehicle, aircraft, boat, 
or industrial machine—of which one or more of 
the leading makes do not rely today on Conti- 
nental power. As might be assumed from the 
current trend toward greater specialization, the 
list of such applications is longer than ever 
before. The field of Red Seal usefulness has 
broadened to the point where—as this list sug- 
gests—there is almost no end to the industrial 
uses of dependable Continental power. 


Air Compressors . . . Air Conditioners . . . Airplanes . . . Backfillers ... 
Balers .. . Binders .. . Blowers . . . Buses . . . Bulldozers . . . Combines 
... Commercial Boats . .. Concrete Mixers and Pavers... Conveyors 
... Cranes... Crop Dusters... Derricks . . . Ditchers . . . Drill Rigs 

Earth Borers .. . Earth Movers . . . Electric Welders .. . Elevators... 
Ensilage Cutters... Excavators... Farm Tractors ... Gathering Pumps 
... Graders ... Hay Loaders . . . Heavy Engine Starters . . . Heli- 
copters .. . High Lifts . . . Hoists . . . Industrial Tractors . . . Irrigation 
Pumps... Loaders... Lumber Carriers... Materials Handlers .. . Oil 
Field Machinery . . . Parcel Delivery Trucks . . . Pile Drivers . . . Pipe 
Benders . . . Portable Generators . . . Rail Cars... Rollers . . . Rock 
Crushers .. . Saw Mills . . . Separators Shovels . . . Snow Plows 

Sprayers ... Street Flushers .. . Street Sweepers... Threshers... 
Trainer Aircraft .. . Transit Mixers... Truck Tractors... Warehouse 

Trucks .. . Winches, and many others. 





Continental also builds 4-cycle air-cooled models, from 2 to 3 
h.p., for many industrial and farm applications, both conventional 
and vertical shaft. (AU series illustrated.) Advanced engineering 
gives them easy starting, high dependability, and unusual lugging 
capacity at low speeds. For information, address Air-Cooled 
Industrial Engine Div., 12800 Kercheval Ave., Detroit 15, Mich. 











SERVICE FACILITIES AND GENUINE RED SEAL PARTS 
ARE AVAILABLE EVERYWHERE 








STH STREET NEW YO ; y * 62186 CEDAR SPRINGS ROAD DALLAS 9 TEXAS + 38 SOUTH SANTA FE AVENUE LO 
JRNIA + 910 SOUT JOSTO 57 T ROOM 1008 TULSA, OKLAHOMA - 252 OAKLEIGH DRIVE EAST POINT (ATLANTA) G 
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+++ FROM BASIC RESEARCH 
THROUGH MASS-PRODUCTION BY A 
SINGLE INDUSTRIAL ORGANIZATION 


Aerojet-General offers a complete- 
ly integrated ordnance division ca- 
pable of conducting all phases of 
research, development, evaluation, 
loading, test, and manufacture of 
warheads, fuzes, and explosive 
and pyrotechnic items. 


A large portion of Aerojet-Gen- 
eral’s 14,000-acre plant site near 
Sacramento, California, has been 
allocated to the ordnance pro- 
gram. This large area affords the 


necessary space and facilities for 
explosive loading and warhead 
evaluation, yet is adjacent to labor, 
related industries, and transporta- 
tion. 

Aerojet-General’s objective in ex- 
panding its ordnance operations is 
to provide the Armed Forces with 
integrated facilities, both in devel- 
opment and in production, for war- 
heads and explosive devices as 
well as ordnance rockets, and re- 
lated items of armament. 


@ SOLID- AND LIQUID-PROPELLANT ROCKET POWERPLANTS FOR 


MISSILE AND AIRCRAFT APPLICATIONS @ 


THRUST REVERSERS 


(SNECMA) @ AUXILIARY POWER UNITS AND GAS GENERATORS 
@ ELECTRONICS AND GUIDANCE @ ORDNANCE ROCKETS ¢ 
EXPLOSIVE ORDNANCE AND WARHEADS @ UNDERWATER PRO- 
PULSION DEVICES © ARCHITECT-ENGINEER SERVICES FOR TEST 


‘ada CORPORATION 


FACILITIES 


A Subsidiary of 
The General Tire & Rubber Company 
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AZUSA, CALIFORNIA 


SACRAMENTO, CALIFORNIA 
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84H can be expected to attain even 
greater speeds when fitted with an after- 
burner for which it is designed 

he craft combines the advantages of 
propeller-driven airplanes with the speed 
of lightweight modern jet engines. The 
power of the turbine engine is converted 
through a gear box and shafting into 
propeller power, providing high-speed 
and performance without using fuel as 


rapidly as jet aircraft. 


NEW TYPE LOCOMOTIVE 

\t a ceremony in Washington, D. C., 
on July 14th, the first U. S. Diesel- 
powered mechanical hydraulic transmis- 


sion locomotive produced for military 





New Diesel-mechanical engine. 


use was formally accepted by the Depart 
The 48-ton « xperi 


mental locomotive has a Diesel-mechani 


ment of the Army 


cal power plant instead of the generally 
known Diesel-electric system. It was 
built to Army specifications by the Bald- 
win-Lima-Hamilton Corporation at Eddy 
stone, Pa. 

The locomotive is designed to fill an 
Army requirement for a locomotive using 
a minimum of critical materials usually in 
short supply during national emergencies 
It also is expected to simplify field main 
tenance by easing the difficult problem of 
recruiting and retaining the skills and 
training required to maintain electrical 


equipment 


AUTOMATIC SEXTANT 


An experimental model of the first 
automatic sextant in the history of aérial 
navigation has just been designed and de 
veloped by Kollsman Instrument Corpora 
tion engineers. The sextant is claimed to 
sight and track the sun automatically dur 
ing the day and the stars and planets at 
night. Manual sighting of celestial bodies 
will not be necessary, and the new sextant 
will retain its sight on a star and con- 
tinue to track it automatically during and 
after changes in course 

The navigator will read information 
directly from a remote-indicating panel 
which is readily accessible to him. The 
sextant can be installed in any section of 
the aircraft where it has an unobstructed 
view of the sky 
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LET'S TAKE A LOOK 


MONARCH 


QUALITY 
STAMPINGS 


45 years of engineering and production experi- 
ence—The skills and equipment for manufac- 
turing better dies, jigs, fixtures, and stampings 
large or small, deep or shallow drawn— 


The ability to tool efficiently for long runs and 
economical production—Three thoroughly mod- 
ern plants staffed and equipped to produce, 
with utmost accuracy, everything from single 


stampings to complete assemblies— 


OUR SERVICES ARE 
COMPLETE. . . ES 


from blueprint 


WHEN YOU NEED STAMPINGS THINK OF MONARCH to shipping carton 


NEW MONARCH MACHINE & STAMPING CO. 
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Save Up to 80% on Fastening Costs 
with the REMINGTON STUD DRIVER 


“Cuts my conduit anchoring cost 
by an average of 74% — writes 
one electrician about his Remington 
Stud Driver, and it’s a typical re- 
port. With a speed of up to 5 studs 
per minute, this powder-actuated 
tool is bringing new economy to the 
job...new opportunities for elec- 
trical contractors. 

Many maintenance men are find- 
ing they can speed up installations, 
get more jobs done with the Rem- 
ington Stud Driver. Others tell us 
that the tool's light weight —6 Ibs. 
makes overhead work a lot easier. 
All are agreed that you can’t beat 
the Stud Driver for setting studs in 
concrete and steel. 


What’s your fastening job? 
Whether you're fastening eye bolts 


“If It's Remington—lIt's Right!’ 


fon MID 


Lieted and Approved by 
Underwriters’ Leborotories, inc. 
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for stringing wires or conduit clips to 
concrete, you'll save money with the 
Remington Stud Driver. For further 
information on how this amazing 
tool can help solve your fastening 
problems, mail the coupon below. 


QUESTIONS YOU ARE ASKING 


QUESTION 

Where can I get information about 
the guards that many maintenance men 
have been using for special applications? 


ANSWER 

Just send the coupon below, we'll be 
glad to supply you with a description of 
all the guards and their uses. 


MAIL THIS COUPON TODAY +" 
..¥ 
PARR RRR RRR e eee eeeeennnnnne \ F os, 
Industrial Sales Div. Dept. 0-9 ik \ 


Remington Arms Co., Inc A 
Bridgeport 2, Conn 

Please send me a free copy of the new book- 
let showing how | can cut my fastening costs 
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ARMAMENT 
ELECTRONICS 


Dr. W. S. Carlson 





, 
Ww ITH power transistors capable of 
collector dissipation on the order of 1( 
watts becoming available in quantity, rat 
ing conventions for these devices are re 
ceiving critical examination. In genera 
power ratings of electrical and electronic 
apparatus derive from thermal considera 
tions 

Motor ratings, for example, depend or 
the 
can be subjected without unduly shorten 
ing 
influenced by 


temperature to which the insulatior 


service life. Rating may therefore he 
choice of insulation, fram« 
construction, and conditions of operatior 

The rate at which the anode can dissi 
pate heat by radition may be the limiting 
factor determining power rating of a ther 
mionic tube in an industrial application. |: 
a military application, with a premium or 
compact design, rate of heat transfer fron 
the tube envelope may become the limiting 


factor. Inadequate ventilation, in an other 


wise well-designed circuit assembly. may 
lead to high tube mortality, owing to evo 
lution of gas from an overheated envelope 

Because power ratings are commonly 


cited by component manufacturers with 


out explicit stipulations as to ambient 


temperature and heat-transfer provision 


published ratings are applied cautiously by 
the designer of electronic armament 
Progress in the direction of reducing 
component size and improving volume ut 
lization in assemblies has reached a stage 
at which management of heat transfer is a 
Recognizing 


major design consideration 


that dependence on convection cooling i 


not compatible with efficient use of space 


at least one manufacturer of power tran 


sistors does not publish free-air dissipatior 


ratings. Instead, allowable dissipation is 


predicated on junction temperature 


In practice, the junction being inacce 


sible to direct measurement, its tempera 


ture is inferred from base temperature 
ind the internal thermal resistance charac 


teristic of the transistor. For a typical 


power transistor now Mm production th 
maximum allowable junction temperature 
Fahrenheit 


is 200 degree and the internal 


thermal resistance is about 6.5 degre 


Fahrenheit per watt 
Accordingly, if it were possible to mair 
tain the base at 70 degrees Fahrenheit a 
temperature rise of 130 degrees Fahrenheit 


could be allowed, representing a dissipa 


tion of 130/65 = 20 watts A mica 
washer, used when electrical isolatior 
from the chassis is required, introduce 
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HOW FAR IS DOWN? 


Knowing exact height above terrain rather than 

sea level is important in navigating military as well as 
commercial aircraft. The AN/APN-22 radar 
altimeter, developed by Raytheon and the 


Bureau of Aeronautics, gives the pilot this 
yy” 


= precise information. It is now installed 
— a 


aboard planes of the Army, Navy and Air 
Force. Compact, reliable, accurate—aviation'’s new 
radar altimeter is further evidence of 


Raytheon’s “Excellence in Electronics.” 


RAYTHEON MANUFACTURING COMPANY 


WALTHAM 64, MASSACHUSETTS 














Coored to meet 


()tdnante 
Demands 


i 
VY 
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Vulcan's success in "Meeting the 
demands of Ordnance” is evidenced 
by the constant flow of Ordnance 
parts, assemblies and custom pre- 


cision gages through their shops. 


This 3°/50 Ammunition Master 
Setting Plug Gage is an example 
of the fine tolerances .. . to millionths 
in this gage ... Vulcan is successfully 
processing. 


Over 30 years experience in 
Ordnance and in serving all phases 
of industry with Engineering, Tooling 
and Production has rightfully earned 
Vulcan a reputation as “Contract- 
Machine Specialists.” This priceless 
experience can successfully work 


for you. 


A Vulcan Facilities List belongs 
in your files—write for yours today. 


ASSEMBLED 


<> EXPLODED VitEw 


VULCAN MACHINE CO. 
49 EAST THIRD STREET 
WAYNESBORO « PENNSYLVANIA 


ENGINEERING WALZ. LY (ACC 
TOOLING 
PRODUCTION ORDNANCE PARTS & ASSEMBLIES 
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an additional 2 degrees Fahrenheit per 


watt of thermal resistance. With the 


we 
chas mounting point again taken as 70 


degrees Fahrenheit, allowable dissipation 
for the insulated transistor becomes 
130/8.5 = 15 watts. 

The designer of electronic equipment is 
ordinarily confronted with the inverse 
problem; t¢., the required dissipation is 
known and appropriate operating condi 
tions are to be established. Suppose that 
in a given application dissipation is 5 


watts in an ambient of 125 degrees Fahr 


enheit. Using the maximum transistor 
rating, 200 degrees Fahrenheit at the junc 
tion, the temperature drop is 200-125 
75 degrees Fahrenheit, and the total ther 
mal resistance is 75/5 15 degrees Fahr 
enheit per watt 

Of this total, internal resistance of the 
transistor contributes 6.5 degrees Fahy 
enheit per watt and insulation represents 
an additional 2 degrees Fahrenheit per 
watt, leaving 6.5 degrees Fahrenheit per 
watt as the allowable thermal resistance 
of the chassis or mounting plate. For 5 
watts’ dissipation, the temperature drop 
from the transistor location on the chassis 
to ambient is 6.5x5 32.5 degrees Fahr 
enheit 

Assuming an isothermal mounting plate 
at 32.5 degrees Fahrenheit above ambient 
with free access of air to both surfaces, 5 
watts’ dissipation by convection would re 
quire roughly 100 square inches of cooling 
area, the equivalent of a 7 x 7-inch plate 

Dependence on natural convection for 
cooling would obviously forfeit the space 
and weight savings promised by the tran 
sistor. Recourse to forced circulation 
would permit a significant reduction in 
cooling area but at the cost of adding a 
blower 

In relatively small items of equipment 
such as an electronic fuel gauge developed 
by the Minneapolis-Honeywell Regulator 
Company, a metallic path can be provided 
for conductive transfer of heat to the outer 
case. Provision for conductive transfer 
may also be advantageous in subassemblies 
of larger equipment to make more efficient 
use of blowers 

It is evident that the designer proposing 
to exploit semiconductor devices in arma 


ment applications may find 


thermal cir 
cuits as deserving of attention as the elec 
tronic circuits. Particularly for power 
transistor applications, the range of optior 
which can be exercised in choice of elec 
tronic configuration depends on the cde 
signer’s success in coping with heat dis 
Ssipation 

By comparison, thermal considerations 
are virtually ignored in the design of a 
conventional radio broadcast receiver. Air 
temperatures directly above the chassis 
the range 125-150 degrees Fahrenheit 
would be considered nominal. Total dissi 


pation of the thermionic tube complement 
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to strip metal parts in large volume? 


Do certain finishes resist your present 
stripping methods? Do rejects pile up and 
cause a bottleneck in your production 
line? Do you have trouble stripping ver- 
tical surfaces of large products? 

Oakite’s FREE booklet on “How to STRIP 

PAINT” will help you find more efficient 

procedures. You'll want to read more 

about: 

@ What's the best way to strip paint from 
metal parts too large to be soaked in 
tanks? See page 3. 

@ What's the best way to strip large areas 
of structural metal where a steam 
supply is available? See page 5. 
Where steam is not available? See 
page 7. 

@ What are the best ways to prepare 
stripped metal for repainting? See 
page 1]. 

@ What strippers are best for removing 
oil-base paints? ... Synthetic enamels, 
alkali-resistant plastics or resin-based 
paints? ...Japans, wrinkle finishes, 
nitrocellulose lacquers, alkyds, phenol- 
ics and ureas? See page 12. 


Company 
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September-October 1955 








Are you looking for 
better methods 
for stripping paint ? 


What's the best way 





how fo 
STRIP 
AT 


with Oekite 
Materials & Methods 


See page 9 


Oakite has more than a dozen fine strip- 

ping materials including: 

1. Alkaline strippers that remove many 
types of paint and are also excellent 
for “killing” the overspray in water- 
wash paint booths. 


to 


. Solvent strippers that work well on the 
newer types of synthetic lacquers. 

3. A viscous solvent stripper of special 

value because it adheres to vertical 

and inverted surfaces like the sides of 

tanks, shelves of cabinets, etc. 


4. An acidic material that strips certain 


organic finishes and simultaneously re- 
moves oil and rust. 


OAKITE PRODUCTS, INC., 26 Rector St., New York 6, N. Y. 
Send me a FREE copy of your booklet “How to STRIP PAINT.” 


OAKITE Name 


“« 
"ais 
‘S + merwoos 


















— a ee ee 














you 
automate... 





. «+ thinking. It’s true you can punch figures into 
electronic brains and get fast, accurate 
; answers. But they're only an aid to CREATIVE 





, Pate thinking, which can't be pushbutton operated. 
Pg 
pe Neither can Pioneer's engineers, but they can 
~ | design, process and automate production 
: | of the finest pushbuttons as well as autos, home 
So Puan: | appliances, engines, machinery, etc. 


Whatever your engineering requirements, 
write, wire or call today. No obligation, of course. 


° ENGINEERING 


& MANUFACTURING CO., INC. 
Telephone - TWinbrook 3-4500 
19654 John R Street, Detroit 3, Michigan 











FABRICATING... 


Close tolerance production from steel, 





stainless steel, aluminum, magnesium, 
titanium and other types of metals. 


@ METAL SPINNING—Up to 180 
inches Diameter on World's Largest 


Horizontal Spindle Lathe. 
@ DEEP DRAWING—Y"p to 350 Tons 
@ WELDING—rert Gas, Arc, Oxya- 
cetylene. 


* FABRICATING Aluminum Container 


Components for Ord 


& ASSEMBLING nance (61-S-T6) 










© Your Drawings 
and Specifications 
will bring prompt 
quotations. Bulle 
tins upon request 
Aluminum Fairing 
32” Die. x 53’ High 


Metal Lpinning Div. PHOENIX PRODUCTS CO. 


4735 N. 27th Street Milwaukee 16, Wis. 
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Armament Electronics 





all miniature types, in a representative de- 
sign is 40 watts, of which 10 watts are con- 
tributed by the power stage 

Perforations in the back cover appear 
to be the only design feature intended pri- 
marily for heat transfer 

The 200 degree Fahrenheit limit on 
junction temperature is due, unfortunately, 
to an imtrins« electrical property of ger 
manium. Operation both of the diode and 
the transistor depends on barrier rectifi 
cation across a transition from p- to n 
germanium, At room temperature, pure 
germanium exhibits an intrinsic resistivity 
om the order of 60 ohm-centimeters. By 
addition of electron donor (n- type) or 
sccceptor (p- type) impurities, resistivity 
in the range 0.1 to 10 ohm-centimeters is 
obtained 

In the for ward polarity excess p- al 
m- Carriers move toward the junction and 
are continuously discharged by recombi 
nation. With reverse polarity, the im 
purity carriers are bound in the p- and n 
regions of the crystal. Conduction across 
the junction therefore depends on carriers 
produced by thermal excitation of valence 
bonds ; t.¢., intrinsic conductivity 

Because thermal excitation yields rela- 
tively few carriers at room temperature 
the crystal exhibits high resistance At 
elevated temperatures, thermal excitatior 
yields additional carriers with consequently 
reduced resistance 

For a typical diffused junction get 
lamum rectifier the forward to reverse 
urrent ratio falls from 1,600 at 130 de 
grees Fahrenheit to 400 at 153 degrees 
Fahrenheit. When a temperature is at- 
tained at which thermally excited carriers 
predominate, the useful properties of the 
unction are obviously lost 

Of the several elements available as 
crystalline semiconductors, only german 
ium and silicon appear to be suitable for 
transistors. Silicon can be alloyed to yield 
impurity carrier conductivity comparable 
with p- and n- germanium. The energy 
band gap in silicon is about 1.12 electron 
volts as compared with 0.72 electron volt 
for germanium 

The significance of this difference be 
comes apparent when it is noted that the 
intrinsic resistivity of silicon is of the 
order 10,000 ohm-centimeters as compared 
with 60 ohm-centimeters for germanium 
The silicon junction accordingly can be 
operated at a considerably higher tempera 
ture—about 500 degrees Fahrenheit as 
compared with 200 degrees for germanium 

The extremely low reverse current of 
the silicon diode also permits better circuit 
isolation than is attainable with germa 
nium. In other respects, such as gain and 
frequency response, silicon compares un 
favorably with germanium. Presently avail 
able silicon transistors carry a maximum 


collector dissipation rating of one watt at 


an ambient of 75 degrees Fahrenheit 
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Metal Stamping 


Wire Forming 
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From Preliminary 
developmen, to WaNtity pre 
duction we are ©qWvipped and ©XPerienced Te) 
delive, Precision made ordnance “OMponents in 
many metals 


and metal finishing 
. * available to Our ©UStomers Send us 
your *PeCifications for Our quote’ 


0. 
EASTERN TOOL & MFG. € 


September-October 1955 
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SEAMLESS TUBE MILLS 
Aetna continues to conceive many new ideas for the produc 
tion of seamless tubing. This continued progress, plus reputa- 


tion and experience, helps Aetna-Standard to continue as 
world's leading desiqner and builder of Seamless Tube Mills. 
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FLAT-ROLLED FINISHING EQUIPMENT 


This is one of Aetna’s six major product lines. Flat-rolled 
embraces such equipment as: Shearing and Classifying; 
Scrubbing and Drying; Recoiling; Slitting and Side Trimming; 
Roller Levellers (two-high and four-high); Reels of all kinds; 
and many other products 
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CONTINUOUS COATING 


This year Aetna will have completed the building of 25 
continuous galvanizing lines, in addition to several terne 
and electrolytic tinning lines, Aetna has worked closely 
with industry in this development and is considered the 
pioneer in continuous coating equipment 


QD 


Aetna specializes in manufacture of small and medium-sized 
iron base rolls. Aetna is pioneering in the use of Nodular 
lron tor rolls and castings under trade name of Magaloy. 





© 
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CONTINUOUS BUTT WELD PIPE MILLS 


Over the years, new ideas and engineering accomplishments 
have strengthened Aetna's position as the only builder in 
America of Continuous Butt Weld Pipe Mills. In recent 
months, Aetna Pipe Mill equipment has been installed in 
America, in Canada, in Germany, in England, in Japan and 
in Argentina 
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COLD DRAWING 


The world over, Aetna Standard is recognized as the leading 
gumeney and builder of cold draw equipment for tubes and 
e bars is year marked introduction of several innovations 
»_— by Aetna, such as the air gripper carriage and hook 


————— = —~ 
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THE AETNA-STANDARD ENGINEERING COMPANY - PITTSBURGH, PA. 
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PLANTS IN WARREN, OHIO + ELLWOOD CITY, PENNSYLVANIA 
GOOD EQUIPMENT BRINGS DOWN PRODUCTION COSTS 
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ROCKETS AND GUIDED MISSILES 


Alfred J. Zaehringer 





Aérodynamics.— Supersonic tunnels, essential tools in 


evaluating the new regions of mi flight. are becoming more 
Vick pread 
N ACA One 


$32.85 million is being completed at Cleveland, Ohio. The test 
10 feet by 


Iwo new tunnels have een reported costing 
10 feet and allows test speeds ol 
Mac h 3 5 


interesting air-drying unit. Air for the 


section measures 


3% times the speed of sound The blowdown tunnel 


features an tunnel 1s 


filtered and brought in contact with activated alumina beds. Gas 


? 


heaters (256 million BTU per hour capacity) heat the air up 


to 350 Fahrenheit. A huge butterfly valve 15 feet in diameter and 
weighing 38 tons is used to control the air flow 
Another new NACA wind tunnel 


Ames Laboratory, Moffett Field, Calif. The working 


is being placed in opera 
tion at the 
section of this tunnel measures 7 by 8 feet and allows tests to 


Powet comes from electric motors 


take place up to Mach 3 
totaling 216,000 horsepower 


The Ames supersonic tunnel 1 unique m that test data are 


handled by a digital computer. Strain gage balances installed in 


test models feed information electronically to the computer 


at the Gas Dy 


Even higher supersonic speeds are routine 


namics Laboratory of the Forrestal Research Center, Princeton 


a ae 


teady 


hypersonic research program has already develope: 


Mach 15 and extension to Mach 20 is now 


speeds ot 


tunnel uses helium in place of air and cat 


heing planned, The 
each speeds of 700-17,000 miles an hour. Altitudes of from sea 
evel to 150.000 feet can be simulated 


Outside the United States, new supersonic wind tunnels are 


also springing up. In Canada, the Defense Research Laboratory 
plans to install a wind tunnel at Uplands Airport near Ottawa, 
that can generate speeds of 3,000 miles an hour, The $3.5 million 
facility is scheduled for completion in 1958 

itworth firm at Coventry ts 
Mach 0.3 to 3.0 


varied by precalibrated nozzle 


In England, the Armstrong-W)} 


getting a new wind tunnel for testing in the 
range. The speed range can be 


blocks. The 


puting equipment 


tunnel automatic data gathering and com 


Meanwhilk the Israel 


uses 
nstitute of Technology 
install a wind tunnel in the 


Technion, at Haifa is planning to 


Mach 1,.5-4.5 speed range. Instrumentation will employ photo 


graph methods 


lerobee-Hi rockets 
reached an altitude of 124 miles in a recent test over Holloman 
Air Force Base, N Mex I 


reach 180 miles and a speed of Mach 6. Each 


Missiles.—The first of a series of new 


ventual aim of the program is to 
\erobec now costs 


nearly $30,000 but this is expected to drop to $22,000 in pro 


duction 


General Electric Company has released information on its 


11 guided missile. First tests for this surface-to-surface 


began in 


li rmcs 
1950. A liquid rocket engine 
Mach 2.5 


miles and a range of 30 


\rmy Ordnance missile 


of 16,000-pound thrust pushes Hermes to a speed of 


The missile reaches an altitude of 15 


miles. Hermes weighs about 6,600 pounds, is 25'. feet long, and 
has a diameter of 2 feet, 10 inches 

The Ryan Firebee can be used for tactical purposes. Firebee 
s propelled by a J-69 or a J-44 turbojet engine of 1,000-pounds 
thrust, has a maximum speed of 610 m.p.h., and can reach an 
iltitude of 40,000 feet 


1) minutes. Gross weight is 1,848 pounds, and payload weight is 


The craft has an endurance of 1 hour and 


hout 500 pounds. Firebee is launched by a 10,000-pound thrust 
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INTEGRATED 





ELECTRONICS 


Radar, Navigational Geer 

Missile Guidance & Control Systems 
Noise Reduction 

Countermeasures (ECM) 
Computers 

Communications 

Transistor Application 


September-October 1955 


THE IMAGINATION FOR RESEARCH PLUS THE SKILLS FOR PRODUCTION 


Hoffman Laboratories maintains a highly specialized group of engineers 

whose entire efforts are devoted to the complex problem of developing 

and producing specialized tactical test equipment for airborne navigation radar, 
fire control, missile guidance systems, and other advanced electronic gear 

lo meet the high standards of quality and reliability set by Hoffman Laboratories, 
this test equipment group is an integral part of the engineering staff 


For the past 13 years Hoffman Laboratories has been successfully solving 
advanced design and development problems in electronics 

During this time Hoffman Laboratories has never undertaken a development 
program that has not successfully gone into production. 

Write the Sales Department tor Free Booklet. 


Challenging opportunities for outstanding engineers to work in an atmosphere of creative engineering 
Write Director of Engineering, Hoffman Laboratories, Inc., 3761 S. Hill St., Los Angeles 7, California 
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Rockets and Guided Missiles 





solid propellant rocket motor before the 


jet engine takes over 
New also in the 


missiles are news 


Jalos is a new supersonic antiaircraft 
ramjet ¢ 
Pro 


Bendix at 


missile. Power comes from a 
Me Donnell 
Talos will be by 


Mishawaka Two 


sile a yet not 


gine built by Aircraft 


duction of 


new guided mi 


named, were announced 


by the Cornell Aéronautical Laboratory 


of Luffalo, N. Y. One is an Army and 


Marine 


to-ground) mussile Another is an Aw 


Corps ground-support (ground 


lorce air-to-air missile. It was also stated 


by Cornell that prototypes have been 


tested and that production is near 


Meanwhile, an official statement fror 
the Army 


to-air missile is in the 


ays that an improved ground 
works, This mis 


sile is designed to be used for low-altitude 


air defense. Another improved missile i 


for tactical support, while progress i 


being made on a longer-range missile 


which can exploit new and improved 


warheads 
According to the Air lorce, the Boeing 
IM-99 Bomarc missile 


cessful 


is undergoing suc 


firings at the Cocoa, Fla., long 
first time 


takes 


range proving ground. For the 


it was disclosed that the missile 


its name from Boeing (Bo) and the 


Michigan Aéronautical Research Center 


(marc) 


The University 
now known as the Willow Run Researcl 


Center and did early systems work wher 


the project began in 1950. Project Bomare 


was not only concerned with missile de 


ign and development but also concerne 


with control, ground handling, and 


al equipment for the complete ce 


lensive system 


Three versions of the Chance Vought 


Kegulus have been disclosed by the Navy 


‘one vehick is for flight test and is 


equipped with wheels to enable Regulu 


to land after a hop-—one Regu being 


flown teen times Another 


tactical missile, without wil 


eels 
with a warhead and designed for one-way 
ise. Still another model is use 
vet drone tor gunnery training. Regulus 
launched from land-based trucks or 
guided 


arin 


can be 
from the decks of aircraft carrier 
hips, cruisers, and subn 


Many new foreign rocket and missile 


clopments have heen reported. Canada 
guided mis 


(4,000 


now testing new air-to-air 


tie at its new weapons range 
erta. The 
RCAF at 


Laboratory 


quare miles) at Cold Lake A] 


missiles were developed by the 


the Defense Research Board 
lian guided 


Avro 


\ aleartier, Quebec, Other Cana 


missiles are to be developed by 
Canada, Ltd., Malton, Ontario 
Meanwhile, and the 


lands have joined work on guided weap 


Norway Nether 


ons for air defense. France has disclosed 


of Michigan group is 


air-to- 


hl ‘ 
controlled rocket for 


d-t r ot the 
! -alr weal 
indet the 


MAS 


nent progran 
agency SFE 


Zuricl 


French 


nirm 


guided mi 


d engine ot 


by 4 rocket 


2,200 pounds’ thrust and use vhite fun 


ing nitric acid and kerosene a opellant 


The rocket motor is mounted on swivels 
and, in conjunction witl 
guidance sy m, the | 
to an al ide of about 
rocket } about Iteen mc 


and ha v lt about 

Propulsion ! rocke t 
crnigine evelopn $ i ighlighting the 
propulsion new irs git be 
Havil 


Intended te ist the 


certified use 1s 
land 


take-off 


bomber it can be 


made as al gral mount or j« on 
able | ng ve " } ) i olid 
catalyst, gasoline, 


metal and kerosene 


the unit can be reused. The weight is 


pounds and tl unit can ce 


of thrust about 40 


4200 pounds 


about 620 
liver 
second 

Another q propellant «ket 
made by illarne | ’ ‘ tre 
This n 


Stati 


motor 


otor. which has beet iccessfully 


tested is to be used to propel 


manned interceptors, 


Fogehar 


HYDRAULIC 
PRESSES 


America’s leading industries 

rely with confidence on 
Parguhar Hydraulic Presses 

to produce quality ordnance 
materials of metal and plastic. 


Parguhar engineers have over fifty 


years experience on all types of press 


Farquhar powder extrusion press, 
2140.ton capacity, used in the 
manutacture of rocket propellants 
and jet assistance take-off fuels. 


production problems. By combining this 

experience with your ideas, we can help you 

to lick your production problems. Get the facts. 
Write for Bulletin HP-49 today! 


A. B. FARQUHAR DIVISION 


THE OLIVER CORPORATION, 1505 Duke St., York, Pa. 


OLIVER 


corroeation 
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EW POWER SOURCE 
TIGHTENS RADAR DEFENSES 


Million-Watt Klystrons Aid Detection of Distant, Low-Flying Planes 


F THE STORY BEHIND THE STORY 


What is the significance of the headline 


above? To borrow from an old baseball 
expression, “You can't hit ‘em if you 
can't see ‘em approaching planes that 
formerly evaded radar detection can now 
be “seen” at greater distances than ever 
before. 


s Behind this improved radar vision is a 
new family of high power tubes known 
as Megawatt Klystrons. These new tubes 
not only provide greater ability for 
beaming radar 


and distant objects, but provide a new 


impulses against small 


improvement to a technique known as 
M.1T.1. or Moving Target Indication. In 
radars without M.T.1. everything within 
the beam of the radar appears on the 
viewing scope. Images from trees, ter 

all combine to form 


M.1T.1 


“ground clutter” by indi 


rain, buildings 
“ground clutter” on the scope 
eliminates this 


cating moving objects only. Therefor 


with Megawatt Klystrons, approaching 


aircraft can be spotted sooner and 


defenses can be alerted more quickly 


s Producing millions of watts of ele 


troni power these giant tube miuake 


possible illumination of small objects 


with radar impulses at greater distances 
sharp images on the 
Mi iwatt 


ind long 


to provide clear 
radar SCOP. Furthermore, the 
Klystron’s stable performance 
life assure that these radar sentrix ire 


constantly on guard 


e The Klystron tube made mi 


radar possi! le. Deve lop at . 


generates, amplifies or mult 


Today Sperry produ trons 


waves 
covering a wide range of power ind 
frequencies for specific requirements 

both military and industrial. To meet 
for these tubes, a m plant 


ned devoted ex isively 


demand 
has just been ops 


to Klystron research and production, 


. - if AY GYROSCOPE COMPANY 


TION 





KOHLER 
ELECTRIC PLANTS 


Electricity  “n\e 
4 Inia ae NE, 
Any lime 


MODEL 5SA61, 5A W, 115/230 volt AC 


Liquid-cooled, Automatie starting 
Kohler Electric Plants provide a reliable independ- 
ent source of light and power for military use. Sizes 
from 500 watts to 35 KW. Automatic, stand-by 
models available for emergency service when central 
station power is cut off. Also 10, 15 and 35 KW 
Diesel plants. Write for folder D-15. 








SHADOGRAPH Scales Provide 
Precision Weighing FAST! 


SHADOGRAPH's shadow-edge indication is projected 


by a beam of light, eliminating all friction of indication 
over 30%. 


lever 


mechanism and increasing visible accuracy 


through 


Greater speed is achieved reduction of 


movement and by an adjustable damping device. Parallax 


readings are impossible. 


SHADOGRAPH 
scales are available in 
capacities from 50 
grams up to 75 Ibs 
Write for information 


Model 


illustrated 


on Arsenal 


4204 


lixact Weight 


on er BCALES 


THE EXACT WEIGHT SCALE COMPANY 


900 West Fifth Avenue, Columbus 8, Ohic 
in Canada: P.O. Bex 179, Station $, Toronte 18, Ont. 








pment 
patent attorne et Wich é i patents 
f Patents ishington 


cd from the Commu 


cents eacl Tue Eprr 


NEW SHELL FUZE 


‘ ) - Ore 


Patent No. 270; 
The imventior 
, 
igh-explosive or o 
ifter firing and 


Che fuze is 


by a 


exte nds 


circular leaf 
around the outer 
Wher the 


nal peed ot the shell re civ 


the detent pins 


a certain value the centrifugal 


force causes the leaf 


open, releasing the detent pir and 


thereby arming the shell 


The objection to the wdinary 


Fig. 1. Fuze spring 
pins nez nds o le spring are rel d long befor 


other two, because the 


than the central portions 


ita low rotational speed 


Che solution to the problem is shown in Figure 1. The leaf 


spring 15 is made noncircular, as shown in the solid lines, so 


that the two inner detent pins 14 project outward slightly mor: 


than the two pins close to the end of the spring The spring 


thus releases the four detent pins simultaneously, as shown ir 


the dotted lines of the figure 


JET DAMAGE CONTROL 


U. S. Patent No. 2,707 864. Issued May 10, 1955 John E 
| 


This invention provid isolating and new 


more damaged burt s from the remaining 


functioning properly 


burners merced by gunfire, the 


ng trom the puncture raise tl temperature 


other parts of the structure t degree To 


leans are provided for ormal tem 


rature rise in any burner arm 1 ically osing its fuel 


Live its air-input valve, and vy ve t pressure equalizing 


issageways which normally « burner to next 


HOT VAPOR IGNITER 


‘sf sf \ , ¥ j 
S. Paten \ /O8 34 mrice 


* 
Zucrou isstgned to the i ve j The 
xidant 


an acid) is sprayed o an electri 
The fuel (< 


which causes it to v ipor 


is then sprayed into the 


Wiov nug 
vapors ar 

‘ ‘ ] " 1] 

POTNANCOUSLY Nh a SMAI terniter neat of com 


not evolved directly « rlow plug so that it does 
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DAYSTROM INSTRUMENT 


FOR PEACE 








| : ENTATION 
for the Fe: | = UNESCO 


NUCLEAR REACTOR Beir Shown Atthe—. . CONFERENCE 


Geneva, Switzerland 








DAYSTROM INSTRUMENT is in full scale production of nuclear instruments for the Atomic Energy Com- 
mission and industry . . . and has the facilities, “know-how” and skilled manpower to supply control 
instruments tailored to your requirements. You can look to Daystrom for instruments of finest quality, 
utmost precision and top performance. 
Oo, =... 
3 . 
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Daystrom Instrument Has Also Supplied 


Control instruments, computing mechanisms, test equipment for all branches of the Armed 
Services . . . and many of America’s leading industrial concerns—as well as foreign companies. 


The AIR FORCE— For The NAVY 


Capacitance Testers, All-Altitude Serve indi- Rodar Fire Control Systems, Mine Detecting 

cotors, Transistorized Receivers, R F Switches. Devices, Anti-Submarine Attack Directors, 
Catapult Speed indicators, Serve Control Sys- 
tems, Torpedo Assemblies. 


r The ARMY — ) STRY 
Mechanical Fire Control Systems, Fuzes, Com- Test Equipment, Computing Devices, Radar 
munication Systems and other instrumentation Equipment, Nucleor Equipment. Gyros, Elec- 


for all branches of the Army. tronic and Electro-Mechanical Devices 


Write For Our Facilities Repert 


DAYSTROM INSTRUMENT 


Archbald, Penna. Div. of Daystrom, Inc. 


September-October 1955 





Recent Patents 





not tend to burn out rapidly as is the case 


in conventional igniters. The flame from 
the igniter is then fed to the main com 
bustion chamber into which are sprayed 
the (fuel 
oxidant). These are ignited spontaneously 
by the flame from the igniter. The prod 


ucts of combustion then leave through the 


two liquid propellants and 


rear nozzie, providing the desired thrust 


DELAYED FIRING DEVICE 

e U.S. Patent No. 2,708 390. Issued May 
17, 1955, to Charles A. Borcher rhis 
invention long-delay demoli- 


provides a 
tion firing device constructed in such a 
manner as to be easily transported under 


Means 


are provided for quickly attaching a main 


water by an underwater swimmer 


explosive cord and having a number of 


additional explosive cords secured to the 


main cord, the explosive cords being 


capable of being fired in predetermined 
time-delayed relation to the initial firing 


of the long-delay clements 


DISINTEGRATING BELT 

@ U.S. Patent No, 2,708,390. Issued May 
17, 1955, to 
the 


Assiqned to 
The 
disintegrating 
belt for 


Burns Darsie 


Secretary of the Army inven 


tion relates to a typ of 


articulated ammunition feeding 


automatic 
link 


the fired 


cartridges into high speed 


weapons. It provides an improved 


mechanism which transports 
cartridge cases out of the weapon without 
interfering with the successive disintegra- 


tion of adjacent links 


DEMOLITION UNIT 
eu. § 2706,949 
April 26, 
The 
unit of the 


Patent No Issued 


1955, to Gregory J. Kessenrich 


invention relates to a demolition 


petard type in which an ex 


plosive charge is used to penetrate a bar- 


rier As shown in 





Figure 2, an annular 
chamber 5, 6 contains 


the explosive charge 


8. Initiation of the 
explosive charge may 


be provided for from 








either one of two 





positions. It may be 


provided axially by Pig. 2 
an initiator 13 placed in either end of the 
tube 6 or by an initiator 14 arranged at 
the middle of the container 

the 
a shaped charge of ex 
effect. The 


from 


In operation, inner wall 6 consti 


tutes a liner for 
plosive and will give a cavity 
axial passage 


wall forms at 


the 


inner 


which container may be hung on a 


that is to 


\ cord or 


nail protruding from a barrier 


be blasted or pertorated wire 


inserted through the passage may be used 


to suspend the container in position to be 


fired or to carry other containers 


MULTIBULLET BARREL 


Patent No. 2,706,356. Issued 


aa. § 
1955, to A. DeVita.— 


April 19, 
This invention provides a barrel construc 


Victor 


tion for a machine gun which functions 


ultibullet such a 


with a n projectile in 


way as to separate the projectile into 


separate bullets which are then guided 


in paths so as to fan out or form a spray 


CERAMIC LINING 

eu. S. Patent No. 2,706,382. Issued 
April 19, 1955, to lan M. Logan and John 
P. Swentzel. Assigned to the 
Company The 


Carborun 


dum patent discloses 


new type of ceramic lining for rockets 


and jets, consisting of silicon nitride. T) 
ceramic material is produced m situ by 


forming a lining of finely divided silicon 


metal and firing in a nitrogen atmosphere 


AIRBORNE LIFEBOAT 


Patent No. 2,707 Abt Is 
to Francis M. Johnson 1s 


of the lir Force 


eu. § 
May 3, 1955 
signed to the 

This 
air-to 


Secretary 


invention describes the automatic 


water delivery of airborne lifeboat 


by parachute and the quick sling-to-life 


boat release mechanism associated 





For long life under extreme conditions 
of shock, vibration, corrosion, 
humidity and temperature 


type 


HEAVY-DUTY 
ELECTRICAL CONNECTOR 


Here is the electrical connector designed 
and built for maximum performance 
under rugged operating conditions, 
Intended for use with jacketed cable 
and not requiring ground return through 
mating surfaces, this connector incorpo- 
rates sealing gaskets at all mating joints, 
W-Type Bendix* Connectors also incor- 
porate standard Scinflex resilient inserts 
in established AN contact arrangements 


Shell components are thick-sectioned high- 
grade aluminum for maximum strength. 
All aluminum surfaces are grey anodized 
for protection against corrosion. 

It will pay you to remember that for 
the really tough jobs, where ordinary 
electrical connectors just wont do, be sure 
to specify the W-Type Connector. Our 
sales Department will gladly furnish com- 
plete specifications and details on request. 


* TRADE-MARK 


SCINTILLA 
DIVISION 


Bandi” 


AVIATION COMPORATION 


SIDNEY, NEW YORK 








512 West Ave., 


Gendi¢ 
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FACTORY BRANCH OFFICES 
Jenkintown, Pa * 


Export Soles: Bendix International Division, 205 East 42nd $t., New York 17, N. Y. 


117 €. Providencia Ave., Burbank, 


Dayton 2, Ohio © 


Collf, @ 
Brouwer Bidg., 176 W. Wisconsin Ave., 
8401 Cedar Springs Rd., Dolias 19, Texas 


Detroit 2, Mich, 
4 5S. Main St., 


Stephenson Bidg., 6560 Cass Ave., 
Milwoukee, Wisc © American Bidg 
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New Bundy “square end” coil design gives 
more condenser cooling area per sq. In. 


Another example of how Bundy 
Engineers help solve design 
problems for our customers 


Bundy Engineers have come up with 
an innovation in refrigeration design 
by introducing “square end” con- 
denser coils! Another Bundy “first,” 
it is typical of the way Bundy can 
help vour industry at the design 
stage of a new product. 


The improved Bundy design 
allows greater efficiency in a smaller 
condenser; permits more compact 
refrigerator designs, and creates 
more cooling surface per square foot. 
































Check first with Bundy for workable 
solutions to your tubing problems. 
It is highly likely that Bundy and 
its staff of engineering experts can 
help you improve your product, 
whether it’s in the design, develop- 
ment, or application stage. 







































































Find out, too, about the quality of 
Bundyweld: high thermal conduc- 
tivity, high bursting strength, ease 
of fabrication, and thinner-walled, 
ye eng compeaien. Dendy Regular Coil — Bundyweld con New “Square End” Coil — New 
weld, remember, is not only the 
denser coils (with conventional Bundyweld condenser coil design 
safety standard of the refrigeration round bends) have been the stand- has all the advantages of regular 
industry, but is also used in 95% ard of the refrigeration industry coil, plus an important extra! 
of today’s cars in an average of 20 for over 20 years. Fabricated Square bends allow up to six 
applications each! from stronger, thinner-walled additional cooling wires to be 
; Bundyweld Tubing, they are leak attached automatically to the 
Call, wire, or write us, today! proof by test, and have high tubing, using the same spacing 
bursting strength. They take easily This can appreciably increase 


BUNDY TUBING COMPANY : 
to standard protective coatings, actual cooling area, permitting 
DETROIT 14, MICHIGAN welding and brazing operations. more compact refrigerator designs 





. Se ; 
cuayete patina Seay ae ; B U NM to d Ww — LD 


single strip of copper twice ground laterally 
cooted steel. Then it's into a tube of uniform 


thickness, and passed 
ex | TUBING 


) 
; NOTE the exclusive Bundy- 
developed bevelededges, DOUBLE-WALLED FROM A SINGLE STRIP 
— which afford a smoother 
through @ furnace Bundyweld, dovbie- joint, absence of bead, 


Copper coating fuses wolled ond brozed 
with steel. Result... through 360° of wall and less chance for any 
contact leakage 
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gasket 
materials 





Included among Armstrong Gasket Materials are 
compounds manufactured to meet the principal gov 
ernment specifications covering cork compositions, 
cork-and-rubber, and synthetic rubber. 

A 24-page illustrated manual containing facts 
about Armstrong Gasket Materials as well as help 





ful design information mailed free to industrial 
users. Write on your letterhead to Armstrong Cork 
Company, industrial Division, 7555 Dunn Street, 


Lancaster, Pennsylvania. 


| (Armstrong 
INDUSTRIAL PRODUCTS 


. » . used wherever performance counts 


ADHESIVES * CORK COMPOSITION * 
CORK-AND-RUBBER «+ 


FELT PAPERS 
FRICTION MATERIALS 


| 
| 
| 


Can you make your 
transformers smaller, lighter... 
with Class C encapsulation? 


Where a higher hot spot is permissible, you can 
reduce the ounces and the inches of your transformers 


by 4 to 2. 


How? With silicone rubber encapsulation. This allows 


operation in the 160°C. to 200°C. range at a reduced 
$iz¢ 

Silicone rubber encapsulation ts one of the many 
services available to the communications industry 
at Caledonia. (We provide Class C transformers open 
and in cases, too.) All encapsulation ts done in our 
plant. 

For help with this problem, and others involving 
transformers and related electronic assemblies, con- 


tact Caledonia, 


When you have a transformer problem, call on 


CALEDONIA 


| ELECTRONICS AND TRANSFORMER CORPORATION | 








Dept. O-9, Caledonia, N. Y. 
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Reviews in this issue by: 





Cor. Joun J. Dawscou., author, air armament engineer, air com 


hat officer, NATO, Paris, Franc: 

F. W. Foster GLeason, military historian, ordnance analyst 
editor, Washington, 1). ¢ 

RK. E. Lewis, managing editor, Oxnonxance, Washington, D. ( 

Eanst STUHMLINGER, guided misstl noimeer. Ordnance Missil 
Laboratories, Redstone Arsenal, Huntsville, Ala 

Bric. Gen. Tromas K, Vincent, U.S.A., Ret., artillerist, engi 
neer mthor i ashinatoy 

Cart. J. M. P. Wricut, U.S.N., Ret., naval ordnance engineer 


j 


logistician, editor, Washington. D. ( 


Wings of the Dawn. By Eugene E. Wilson. Hartford: Con 


necticut Printers. 171 pp. 


TH subtitle of this book \ 


aptly describes its content 


Study of Air Power as a Con 


ribution to Civilization” By failing 


to apply the precepts of freedom and justice, the author states 


the foundations of the social order were undermined and ex 
ure to reactionary forces brought on the social revolution 
The coincidence of the social and technological revolution 


provided ultrascientific instruments of destruction at the 
flamed The 


i destructive mission from its 


precise 


moment when revolution airplane was diverted to 


normal protective function 


Ihe author pioneers in what he terms “engineering the humani 
ties,” applying the scientific method to an analysis of the forces 

anifested in a social order. Consequently, he advocates eradica 
reestablishment of the principles of 


First 


tion of alien dogma and 


which make for a creative social order must 


the Western 


the American 


ustice we 


reaffirm ideology as set down in the preamble to 


Sec reathrm the 
and, thirdly 


W oodrow 


from our 


Constitution ondly, we must 


\merican gospel as spoken by Abraham Lincoln 


take the road away from revolution as defined by 


Wilson. This calls for a complete turnabout present 
yur se 
We 

reasot ot 


ire like 


idhere to underlying principles 


must abandon any unnatural allies now recognized for 


others who 


We 


of limitation of the use of physi 


expediency and form a coalition with 


minded for reasons based on moral principle must 


cal force, abide by international law as now written, and correct 


the defects in these laws 
hook 
philosophical treatise that is interesting and instructive —T. K 


VINCENT 


I recommend this very highly as a thought-provoking 


Principles of Guided Missile Design Series. Edited by Gray 
son Merrill. Volume I, Guidance. By Arthur S 
New York: D. Van Nostrand Company. $12. 


Locke 


This volume is the first book on the market which offers a 
presentation of the 
\fter 


developments of 


comprehensive many problems connected 


vith missile guidance ome introductory chapters or 


fundamental aspects, early guidance system 


reference frames, transmission and reception of radio and infra 


red waves, the mathematical tools are presented in a condensed 


but well-selected form (Laplace and Fourier transforms. Routh 
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For all their beauty, many portraits of Alexander Hamilton 
present only one side of his character. Hamilton was more 
than a ue nteel intellectual who he Iped build our financial 
foundation. This brilliant man had a fighter’s heart and 


proved it under fire at Yorktown. 


His love of action practic ally dictated that he should be 
a hunter. Records tell us: “In Hamilton’s pe riods of relaxa 
tion he was to be seen wandering through the woods of 
Harlem with a single-barrelled fowling-piece, on the look 
for woodcock or other game.” It’s a long way from finance 
and Federalism to hunting, but Alexander Hamilton Sprarine d 


the gap with ease. This sport had what he wanted, 


Since pre-Revolutionary days, Americans have looked 
to hunting for thrilling action and healthy exercise. It’s a 


rewarding sport, a sport that challenges wits, reflexes, 


Sf nting-ws America’s 


First Wizard of the Purse String 




















stamina and skill Exqually Wniport int. u'’sknown asa builder 
of self-reliance and endurance in its own way le Iping 


to kee p our nation strong. 


Today. the great American tradition of hunting can be 


perpetuated only by thoughtful preservation of wildlife, 
Phroughout the country, hunting associations ar COOp- 
erating with public igencies tO promote proper Conservas 
tion. Do your part in preserving this heritage jou OF 


support one of the groups HOM bE. I. du Pont de Nemours 


& Cao. (Ine.). I Xplosive S Depot Wilmington 98, Delaware, 


GET YOUR FREE BOOKLET on how to start a 


wk@ \ rifle « Ranger Shooting Emble Sports 
{ met Service Bureau Dey urtment 1-2, Sy ting 
% LR Arms an Ammunition Instutute, 250 | tird St, 
“ANGY New York 1/, N. Y¥. 


DU PONT SPORTING POWDERS 


®£6.u.5 pat off 


BETTER THINGS FOR BETTER LIVING. 
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marks 
them all 


FROM ARTILLERY SHELLS 
TO MEDICAL AMPULES 





MASTERS OF MARKING — Since 1911 

Markem methods, machines, type and inks have been marking the 
products of industry for forty years. Markem machines can mark up 
to many thousands of pieces per hour. They make clear, durable im- 
prints on flat, curved or irregular surfaces of paint, paper, wood, glass, 
metal, leather, plastic, rubber, fabric, composition and pressure sensi- 
tive tapes. No special skill is needed for their operation. Legend and 
color of imprint may be quickly ana easily changed. 


MAKE YOUR MARK WITH MARKEM 


When your products need marking for Identification, Control or Market — ask 
Markem, Submit your problem, together with a sample of the item to be 
marked. Markem Machine Company, Keene 9, New Hampshire. 


eoed 











when 
a sick 
hand book 







is contaminating healthy equipment 


and worrying healthy engineers who search 
far into the night for a costly home cure 


“trained, experienced and dedicated to handbook care” 


CORP. 


McLAUGHLIN Restarcu 


\ 80 CIGHTH AVENUE NEW YORK II, NEW YORK 
my 


Phone WAtkine 4.18620 
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and Nyquist theorems, correlation theory, 
curve-fitting methods, probability formu- 
las). 

epervo system theory is developed in 
considerable detail. Tactical considerations, 
including errors, destructive probabilities, 
and 


operational target ac 


are discussed for all four missile 


requirements, 


curacy, 


categorie surface-to-surface, surface-to 


air, air-to-surface, air-to-air). Further 


chapters deal with measurements of mis 
sile motion (gyroscopes, accelerometers), 
radio and radar systems, and target 
tracking (homing, beam riding). 

A kind of “check list” for prelaunch- 
ing and launching procedures is given. 
The influence of the air frame design on 
the necessary properties of the guidance 
Economic aspects, 


system is discussed 


cost estimates, environmental specifica- 
tions, and reliability considerations follow 
\ large chapter is devoted to the discus 
sion of entire missile guidance systems, 
including control system, command guid 
Inertial 


men 


ance, beam riding, and homing 


and inertial-celestial systems are 
tioned 

Several examples of complete guidance 
systems, particularly radar systems for 
surface-to-air missiles, are given, and the 
flight 


telemeter sys- 


technology of missile simulators 


(analog computers) and 


tems for data transmission are described 
The last chapter deals with the system 
concept as dictated by military require- 
ments and such viewpoints as human en- 
gineering and future trends of technical 
developments 

All in all, this first volume is an abso- 
lute must in every guided-missile library 


ERnst STUHLINGER 


P. G. T. Beauregard: Napoleon In 
Gray. By T. Harry Williams. Baton 
Rouge: Louisiana State University 
Press. 345 pp. $4.75. 

THe biography of the soldier who 

American Civil War 
of Sumter, shared 


opened the with 


the reduction (and 
dominated) command at Manassas, failed 
at Shiloh, kept Charleston inviolate, saved 
Petersburg, and even outlasted Appo- 
mattox is the frame for fascinating read 
ing and a military study of real value 

“A good general of the second rank” 
Beauregard might be, but he was cupmate 
He saw attack and 


His feud 


heavily on 


to many of the 


defense in both East and West 


great 


with President Davis bore 
some of the Confederacy’s gravest prob 
lems. Undoubtedly his greatest handicaps 
reverence for the “ghost of 
that 


the book, and a touchy 


were his 
must be 


self 


Napoleon,” a fixation war 

strictly by 

esteem 
Mr. Williams, a history 


Louisiana State University, is the author 


professor at 


of the excellent “Lincoln and His Gen 
erals.” The present work resembles the 


former in some respects, because so much 
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The Bendix ignition Analyzer safeguards ignition systems in all 
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ae Se 


the B E N D 1X the only way to make a COMPLETE, POSITIVE, 
IGNITION DYNAMIC check of the ENTIRE Ignition System . . . 
A N A L Y Z E R without removing the engine 










cecilia 


ab ae 





Leer 


tanks in action 


not in repair depots 


Preventative maintenance is vital to the success 
of tanks or armored vehicles on the field of battle. 


Fortunately in the case of ignition systems, 
incipient failure or intermittent malfunctions 
can be spotted immediately with the Bendix 
Ignition Analyzer. This provides real preventa- 
tive maintenance. 

The Bendix Ignition Analyzer gives a dynamic 


test of the entire ignition system in operation, 
outmoding time-consuming static testing of 


’ 
individual components. It is the easiest (checks Here’s How It Works an 
the entire ignition system in the field) and the The Bendix ignition Analyzer provides o visual ple- 
fastest (locates any ignition fault immediately) ture of the actual voltage waveform patterns oc- 


. . , curing at the spark plugs. Norma! ignition pro- 
method of preventative maintenance ever devised Geese @ duvedatetle unarmed wavelerm pattem. 


for checking ignition efficiency in military Likewise any abnormal ignition condition will pro- 
: duce its characteristic abnormal pattern. interpre- 
vehicles of all types. tation of the patterns identifies and locotes any 


Descriptive folder available on request. ignition troubles immediately. 


; S , SCINTILLA DIVISION OF Gennd/ 
Cendoix —_Sip— SIDNEY, NEW YORK “nt i” 


(66. EO" 





z Milweuvkee, Wisconsin «¢ 8401 Cedar Springs Road, Delics 19, Texas 
types of military equipment. American Building, 4 Seuth Mein Street, Dayton 2, Obie 


Export Sales: Bendix international Division, 205 East 42nd %., New York 17, N. ¥. 


ts "~~ 

“ie. _ FACTORY BRANCH OFFICES: 117 E. Providencia Avenue, Burbank, California « 
See ‘ 4 Stephenson Building, 6560 Cass Avenue, Detrolt 2, Michigen + 512 West Ave, 
Jenkintown, Pennsylvania . Brouwer Gwilding, 176 W. Wiscensin Ave, 
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Tae Pow 
OF THE 


The far West's mightiest battery of 
hydraulic and mechanical presses, in the 
same skilled hands that produce 
world-famous Norris-Thermador products, 
are at your disposal. For projects 
requiring large volume runs of 


heavy metal stampings, cold 





extrusions and deep-drawn 


metal products, military 





assignments in rocket 








and ammunition com- 

ponents — for magnetic 

amplifiers, voltage regulators, 

pulse transformers, and geophysical 
applications in the field of electronic 


development, look to Norris-Thermador. 


Ordnance « Electric Bilt-in and 

Console Ranges « Electric Bilt-in Wali and Portable 
Heaters « Electric Water Heaters 

Evaporative Coolers « Fractional Horsepower 
Motors « Compressed Gas Cylinders 

Auto Wheels « Transformers « Stainless Stee! 
Copper Bottom Cookware « Porcelain-on- 

Stee! Plumbingware e¢ Oil Stoves 
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Division and Subsidiar 
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, : , 
of Beauregard story involves Davis 


] 
rancorous personality in regard to 


those 
yvho cre ed his pat! 

Beauregard lived a long and active life 
following the war. Therefore, there 1s 
much more emphasis on the Reconstruc 
tion era than in most biographies of Civi 
War leaders. It is a volume which can be 
recommeded unhesitatingly to all who 
seck a suspenseful yet serious study of 
the sweep of the great civil conflict.—I 


W. Foster GLEASON 


Your Assignment Overseas. By Vernon 
Pizer and Perry Hume Davis, II. 
New York: W. W. Norton Com 
pany. 291 pp. $3.50. 

THe subtitle of this book is “a hand 


book for the serviceman and his family,’ 
and that describes it. From time to time 
various agencies have put out bits of in 
formation, friends have written letters 
about their own experiences, and well 
meaning individuals relate tales about 
their trials and tribulations many year 
before when they were overseas 

But an up-to late factual book that 
speaks with conviction and anticipates 
most of the questions that arise was not 
written until this volume appeared. It is 
truly the handbook for the legion of serv 
ice people who will at some time or an- 
other find themselves under overseas 
orders. It is a necessity r. K. Vincent. 


Our Secret Allies: The Peoples of Rus- 
sia. By Eugene Lyons. New York: 
Duell, Sloan & Pearce; Little, Brown. 
370 pp. $4.50. 

Tuis review has been delayed in order 

to secure a first-hand appraisal from a 

few of the thousands of White Russians 
the original refugees from Soviet Com 

munism—residing in Paris where thi 
reviewer is currently assigned. Without 


exception, these refugees, including Prince 


Youssoupoff that fabulous gentlema 
who belatedly assassinated the infamous 
Rasputin—are in general agreement witl 


Eugene Lyons findings. All reiterate that 
there is an important and urgent problem 
of recognizing the strength of “our secret 
allies.” 
This problem is one demanding early 
recognition because the original source ot 
the anti-Communist strength tends to 
diminish with time. Brainwashing as well 
as final despair are taking a slow but 
steady toll behind the Iron Curtain, and 
the new generations are being educated 
in the darkness of Soviet propaganda 
The source and strength of our poter 


' 


tial political partners in this task of 
liberating the world—Russia included 
must be recognized and supported 

Mr. Lyons makes a brilliant reappraisal 
of the ordeal of the Russian peoples under 


Communism. Among other things, he 
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about tank gun stabilization 


...- AND FORD INSTRUMENT COMPANY 


Modern tanks can cross almost any type of ter- 
rain, but the aiming of their guns while the 
tanks are pitching and bumping over rough 
ground has been a difficult task. Modern stabil 
izing devices make it possible to keep the gun 
steady on its target while the tank jolts and 
bounces forward. 

For four decades the Ford Instrurnent Com 
pany has been working on stabilization prob 
lems. Early in its life, the company had to solve 
the problems of roll, pitch and yaw of warships 
to keep the naval guns steady for firing while 
the ship was in motion. Ford engines today 
are applying their wealth of experience in solv- 


ing the same sort of problem for tank gun 


Ever since 1915 when Han 


built the first muntire computer for the 


Navy, Ford Instrument has been a leader in ap 


pl ing the science of automatic control to 
American defense und pe wet ‘ must! bor 

ore information about Ford pi nduct or 
ind facilities, write for tree illustrated 


chure 


2 FORD INSTRUMENT 
5 COMPANY 


DIVISION OF SPERRY RAND CORPORATION 


31-10 Thomson Avenue, Long island City 1, New York 


ENGINEERS: FORD |S CONSTANTLY ADDING TO ITS STAFF OF ENGINEERS. IF YOU CAN QUALIFY, THERE MAY BE A POSITION FOR YOU 
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PYLE-NATIONAL “*" 


throws a startling new light on t 


he Russo-German war, showing 


how in effect Hitler's political blunders saved the Soviet system 


from destruction by its first and worst victims, the Russian peo 


ples. “In the Russian people declares Lyons, “we have a 


15 y EA RS WITH veapon more potent than our atomic stockpile. Can we find the 


wisdom to develop it courageously for our common salvation 


THE ARMED FORCES Jom J. Duascou 


Gun Digest—Tenth Anniversary (1956) Deluxe Edition. 
Edited by John T. Amber. Chicago: The Gun Digest 
( ompany. 292 pp $2.50. 


THE editors of this leading small-arms annual have really 


extended themselves in celebrating completion of the first decack 





of their publication. The result is a truly handsome, meaty, and 
comprehensive piece of firearms compilation. And it would ap 
pear that the Nation’s gunmakers decided to cooperate by the 
release of an unusual number of newly designed rifles, shotguns 
pistols, and revolvers, including production by firms quite new 
to the firearms field 

An even thirty contributor including such wheelhorses a 
Askins, Hatcher, and Whelen, contribute some forty articles or 
nearly as many subjects. Fifteen “departments” further the very 
wide coverage of arms, ammunition, and all related fields 

Hundreds of fine photographs and line drawings illustrate the 
text typography and format are first class I \ FOSTER 


(sLEASON 


IN RESEARCH, ENGINEERING Assignment Churchill. By Walter H. Thompson. New York: 
AND MANUFACTURING Farrar, Strauss and Young. 309 pp. $3.75 


ENSPE¢ POR Thompsor of Scotland Yard was assigned as 


For a decade and a half Pyle-National has engineered 
Winston Churchill's personal bodyguard for nearly twenty year 


and manufactured electrical and clectro-mechanical 


J his . of } r el t hom ud yroad it! he 
systems and components for the military. Today all of and his accounts of his trav me and abroad with th 




















the skills and facilities developed at Pyle-National British statesman add yet another facet to the many-sided pic- 
during this association, are available to meet your ture of the Great Man 
problems. The following special product's bulletins Here we see Churchill in the early ‘twenties traveling throug 
are representative of items developed and produced riot-torn Egypt in the company of the legendary T. E. Lawrence 
to meet military needs, risking the wrath of hecklers in London's slums, and taking 
over the job of editor during England's general strike 
U.S. ARMY T U.S. NAVY T It is during the trying months of World War II, however 
weer ype oa ype that Thomp on is at his best, bot! is a bodyguard and as al 
Junction Boxes... Connectors . .. oe. 
; author. The dangers and tribulations of the Battle of Londo 
submersible, available in available in 2 to 18 pole , ' , - : 1¢ 
ere vared to the full by Churchil ind his disregard for per 
various types and sizes. All combinations. All contact 
may be furnished with re- units are interchangeable onal safety gave Inspector Thompson many a rough tim 
ceptacles and reversible Through it all we sense the vast courage and patriotism of 
instor nurchill that were omehow communicated to t 
W Cl hill th l 
US NaYY 4 Brit people and helped sustain them in their hour of trial 
Pa =. Chis is an interesting and lively account, and if there be any 
complaint at all it is that the author being both an Englishma 
and a good policeman, is too reticent. What a wealth of ane 
dotes and state secrets he could rewale us with if he only would' 
ts . R. E, Lew 
U.S. AIR FORCE Type We are prepared 
. . . , . , 
Connectors to serve you American Strategy in the Atomic Age. By Col. George ¢ 
. nit ; ; ] , »2¢ 
watertight pin & socket and Pyle-National engineering Reinhardt. Norman: University of Oklahoma Press. 23 
coaxial combinations in 2 staff is at your command pp. $3.75. 
to 92 pole. Similar units without obligation. Com- 
for Army specifications municate your problems or Th author would replace our present national strategy, de 
_ requirements to us for im- fined as one of expediency, with a more audacious and aggre 
> 
in y omy attention. Please sive strategy. Colonel Reinhardt believes in maintenance of 
euaxs. direct inquiries to , , 
— - 1 great striking power in all our armed force ind their prompt 
®® — sy of use to counter any Communist thrust 
w A Special roducts He would undertake a strong t tary build-up in the Middk 
7 East and other areas whereby the free nation vould he apply 
ing pressure instead of waiting to counter pressure moves of 
the Soviets. On the diplomatic le he recommends a more 
H YLE NATIONAL OMPANY logical, le sentimental effort in foreign policy to cor vert px 
. . 
T E P C ples from Communism and obtain their co peratior 
Where Quality is Traditional lo effect his refreshing concepts the colonel does admit th 
need for more political sophisti ition of our peor le that woul 
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fF (identification, friend or foe) 


the Electronic Sentinel 
THAT MUST NOT FAIL 





A “blip” on the radar screen... and IFF goes into action. 
IFF sends out interrogating signals which automatically trigger 
an identifying reply signal. That is why IFF dare not fail. 


Admiral has been entrusted with the production of IFF 
equipment now in use on a major portion of all our military 
aircraft and anti-aircraft defense installations. Admiral 
production techniques assure unfailing reliability for the 
equipment, and Admiral advance research is helping to make 
IFF secure against enemy jamming. 


Admiral offers exceptional facilities for research, development 
and production of electronic or electro-mechanical equipment. 
Address inquiries to: 


Admiral ..::02%1:10% 


Government Laboratories Division -. Chicago 47, Illinois 


ENGINEERS! The wide scope of work in progress at Admiral creates 
challenging opportunities in the field of your choice. Write to Director 


of Engineering and Research, Admiral Corporation, Chicago 47, lilinois, 
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toox 10 Admiral ror 
RESEARCH 
DEVELOPMENT 
PRODUCTION 


in the fields of 
COMMUNICATIONS, UHF and 
VHF airborne and ground 


MILITARY TELEVISION, receiving 
and transmitting, airborne 
and ground 


RADAR, airborne, ship and 


A ground. 


RADIAC 

MISSILE GUIDANCE 
TELEMETERING 

CODERS and DECODERS 
DISTANCE MEASURING 
TEST EQUIPMENT 


Send for Brochure 


. complete digest 
of Admiral'’s experience, 


equipment and facilities. 


$13 











Wear the ORDNANCE TIE 


> > > 2 f 
identifies 


you 


Made of the highest quality 
worsted wool in the attractive 
maroon and gold ordnance 
colors against a dark blue 
background, this original tie 
will identify you as a 

loyal A.O.A,. member 
Designed and manufactured 
exclusively for members of the 
American Ordnance Associa 
tion by Wheatleys Clothiers, 


Ltd., of Harrow, England. 


A tie to be proud of 


Only 
$2.50 


postpaid 





Gold-filled tie chain with A.O.A. insignia in maroon 


and gold pecooseseooesesenaunsee Ss 00 
Or save by ordering both tie 
& tie chain for only $7.00 

—_—— oe ee ee ee oe ee oe oe ow ow ow ow ew ew en ee ee ee ee ee 


ORDER NOW from: 
AMERICAN ORDNANCE ASSOCIATION 
708 Mills Building, Washington 6, D. C. 


Please send me A.O.A. neckties and 

(quantity) (quentity) 
AO.A, tie chains. My Check for $ is enclosed 
Mail to 
Name 


(please print 


Street 





j City, Zone, State . a 
j 


eit iti ieee 
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Book Reviews 





enable the United States to assume its inescapable burden of 
world leadership, less fettered by well-meaning but senseless 


interferences.—J. M. P. Wricut 


The Viking Story. By Milton W. Rosen. New York: Harper 
& Brothers. 242 pp. $3.75. 
THE Viking is an experimental missile built by the Glenn L 


Martin Company as a naval vehicle for use in obtaining upper 
atmosphere information for use in missile design. The trials, 
problems, and discouraging obstacles that accompanied the build 
ing and testing of Vikings 1 to 12 are described in detail 

Ihe author's writing technique is excellent and descriptions of 
the several flights are fascinating. The de scription of the tests 
at White Sands Proving Ground and on board the carrier 
Norton Sounp are living accounts of the daily activities ex 
perienced by those who are engaged in this interesting occupa 
tion.—T. K. Vincent. 


BOOKS RECEIVED 


An American Policy in Asia. By W. W. Rostow and Richard 
W. Hatch. Boston: Massachusetts Institute of Technology 
and New York: John Wiley & Sons, Inc. 59 pp. $1 

Electro-Technology. By M. G. Say. New York: Philosophical 
Library, Inc. 167 pp. $6 

Elementary Theory of Nuclear Shell Structure. By Maria 


Goeppert Mayer and Hans D. Jensen. New York: John 
Wiiey & Sons, Inc, 269 pp. $7.7 
European Firearms. by |. F. Hayward. New York: Philo 


ophical Library, Inc. 87 pp. $7.50 

Hydraulic Operations and Control of Machines. I}y lan M:« 
Neil. New York: Ronald Pre Company. 319 pp. $7.50 

Leather Research and Technology at the National Bureau 
of Standards. By Everett L. Wallace. National Bureau of 
Standards Circular 500. Washington: | S. Government 
Printing Office. 13 pp. 15 cents 

A Policy for Skilled Manpower. A Statement by the National 
Manpower Council. New York: Columbia University Pre 
299 pp. $4.50 


Principles of Insurance and Related Government Benefits for 
Service Personnel. By associates in the Social Science 
United States Military Academy. Harrisburg, Pa.: Military 


Service Publishing Company. 207 pp. $1.50 


Proceedings of the Eighth Annual Conference on Administra 


tion of Research. New York University College of Engi 
neering. New York: New York University Press. 108 py 
$4 

Reference Tables for Thermocouples. By Henry Shenker 
lohn I. Lauritzen, Jr.. Robert |. Corruccini, and S. T. Lon 
berger. Washington: | S. Government Printing Office 
National Bureau of Standards Circular 561. 84 pp. 50 cents 


Rifle Squad and Platoon in Defense. by Maj. Frank F. Rat! 
bun. Harrisburg: Military Service Publishing Company. 104 


pp. $2 
Servomechanism and Regulating System Design. Vol. II. By 
Harold Chestnut and Robert W. Mayer. New York lohr 


Wiley & Sons, Inc. 384 pp. $8.50 

Ships, Machinery and Mossbacks. By Harold G. Bowen 
Princeton: Princeton University Press. 397 pp. % 

Specification for Dry Cells and Batteries. National Bureau of 
Standards Circular 599. Washington: U. S. Government 
Printing Office. 17 pp. 25 cent 

U. S. Marine Operations in Korea. Vol. I. By Lynn Montros 
and Capt. Nicholas A. Canzona, U.S.M.C. Washington 


U. S. Government Printing Office. 271 pp. NP 
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Man gilding a 


Next time you see one of our “Regency” model 


television receivers in someone's home, or in a 
store, take a good look at the door pulls. 

These are Battersea porcelain, exquisite hand- 
painted miniatures worthy of your great-grand- 
mother's treasured brooch. What such extra em- 
bellishment is doing on an already superb TV set 
makes an interesting story. 

Over the years, the American people have de- 


manded ever-larger picture screens in television. 


They've gotten them—but often in cabinets which, 


instead of gracing homes, have become not-so-de- 
corative centers of interest. 

Performance-wise, Stromberg-Carlson TV re- 
ceivers are the finest. But we see no reason why 
beauty must be sacrificed to utility. In our design- 


There is nothing finer than a 


Stromberg-Carlson' 


STROMBERG-CARLSON COMPANY, ROCHESTER 3, NN 
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lily... for good reason 


ers minds, the receivers we market must add toa 
home's good looks, as well as its entertainment. 

Battersea porcelain door pulls form only one ex- 
ample. Hand-decorated Chinese panels (no two 
tambour doors 


ever quite alike) tops of burn 


proof, liquid-proof “Marlite lowboy models de 
signed expressly for the ranch-type home—such 
decorator touches impressed the Academy of Color 
and Design to the point of granting us their 1954 
Award 


ceived over the years for excellence in styling 


only one of many commendations re- 


“Genius,” said one authority, “means only an 
infinite capacity for taking pains.” We'll never be 
brash enough to claim the first part of that quota- 
won but we've subscribed to the latter now for 


more than sixty-one years. 


as 8 < 





Rad TV and Sound and Electron 

High Fidelity Central Office KY® = Public Addre Products for our 
Equipment Dial Cqu pment System Armed forces 

© A DIVISION OF GENERAL DYNAMICS CORPORATION 
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DELCO SKILL DOES IT! 


The pilot guides the plane; the 
electronic system of the A-4 fire- 
control unit tracks the target, day 
or night, for automatic fire con- 
trol of guns, bombs or rockets— 
giving the pilot more time to con- 
centrate on flying a streaking jet. 
The electronic systems built by 
Delco Radio play a vital part in 
these high-speed air battles. 
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themselves 


DELCO RADIO HELPS BUILD— 


T-38 SkySweeper, AN ‘TRC-32 transportable R-390 all-purpose 
self-aiming anti-air- control towers for receiver for the 
craft gun airfields. Army Signal Corps, 


Delco Radio’s experience and manufacturing 
skill are contributing to the low-cost produc 
tion of radio, radar and electronic systems for 
military equipment. 

Delco Radio has at its command the largest 
integrated manufacturing facilities in the 
electronic field, so that it is able to produce 
from raw materials to finished product, more 
economically than ordinary assembly sub- 
contractors. 

This “‘under one roof’’ manufacturing offers 
purchasers still other advantages— coordinated 
scheduling, uniform product quality, and on 
time delivery. 

Delco Radio is ready now. For low-cost on 
time production of electronic systems of high 
uniform quality, see Delco Radio. oe eng ge eui.o 


DELCO RADIO Pguceaer sme Conmnecanons 


DIVISION OF GENERAL MOTORS 


KOKOMO, INDIANA facraowc conTeous Poe 
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NORTH AMERICAN HAS BUILT MORE AIRPLANES 
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THAN ANY OTHER COMPANY IN THE 








WHO LEADS IN GUIDED MISSILES? 


It is no accident that the United States leads 
the world in the vital business of building 
guided missiles. We lead because American 
industries like North American Aviation are 
far ahead of the world in the highly advanced 
scientific, engineering and technica! fields 
needed to design and build successful mis 
siles. One example of this leadership is North 
American's SM-64 Navaho, an intercontinen 
tal, surface-to-surface strategic guided missile 
for the U.S. Air Force. 


North American Pioneered in al] three basic 
phases of missile design and development: 
While North American's propulsion spe- 
cialists have solved many unprecedented 
problems of rocket engine engineering... 
Other North American technicians de- 
signed and built airframes capable of with- 
standing the stresses of ultrasonic flight. 


FOR A 


ENGINEERING AHEAD 


N ORTH American Aviation, INC. 
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Still others have engineered the highly 
precise guidance and control mechanism... 
the missile’s “brain.” 

Working for the Future 

Maintaining its leadership in all phases of 
guided missile development and manufa ‘ture, 
North American is working on advanced new 
developments in the de: 
rocket 





ign and production of 
control 
mechanisms for it: e pro- 
grams throughout the country. Constant re- 
search and development keep North American 
foremost in aircraft, rocket engines, electronics 
and peaceful applications of atomic eneray. 


engine: ana quiaance and 


own 4nd other mi: 


Engineers: For information on North American's missile 
team, write: Engineering Personnel Office, 12214 Lake- 
wood Blvd., Downey (Los Angeles County), California. 
North American also offers challenging career oppor- 
tunities in its complete engineering facilities at Los 
Angeles, California, and Columbus, Ohio. 


BETTER TOMORROW 
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20 mm. be harges 
are automatically aded 
and assembled by the 
Stokes machine shown at 
lett. Other Stokes equip 
ment assemblies these 


charges into complete components 


as shown in phantom above 





NEW Stokes ordnance machine triples fuze production 


Completely automatic loading unit 
eliminates all manual operations 


for greater safety, increased economy 


In setting up its 20 mm. fuze production line, one of 
the country’s largest arsenals had two requirements: 
(1) the highest possible degree of automatic opera- 
tion and, (2) maximum safety. Stokes engineers ful- 
filled both objectives with a new multi-unit machine 
that automatically performs every operation and in- 
spection, from feeding empty booster cups to assembly 


of complete fuze components. 


In the production of booster charges a completely 


automatic machine performs 16 operations with 8 


F. ]. Sroxes Macuine COMPANY 


OFFICES IN PRINCIPAL CITIES, REPRESENTATIVES THROUGHOUT 


PHILADELPHIA 


safety checks and inspections. The first element loads, 
seals and crimps the cups in two stages; the second 
assembles the cups and holders into a finished booster 
charge. Two stations are reserved for possible changes 
in part design, affording complete flexibility of pro- 
duction. Booster charges are produced by this ma- 
chine at more than three times the rate of previous 
semi-automatic equipment. Finished charges are fed 
to three other Stokes machines, which automatically 


assemble them into complete components. 

The high degree of automatic operation achieved in 
this equipment is typical of Stokes’ skill in the design 
We will be glad 


to apply our experience in this field to your problems 


of automatic production machinery 


whether in ordnance or other production processes 


Pa 


THE WORLD 


















DURABLE... 
stands up under abuse 



















We may be stretching it a lot when we suggest this 

type of abuse... but it's no exaggeration to sa) 
“Kreolite’ Wood Block Floors take the punishment of 
massive weights, savage blows and grinding wheels 


as long as the factory stands. 





Coated with * Kreolite Jennite”, it is a comfortable floor 

to work and walk on because it absorbs noise and vibration 
 & dust-skid-and-spark-proof oe ce cooler in 

summer and warmer in winter. 


A Jennison-Wright flooring expert will call at 





your request, 








SPECIFY KREOLITE ... Hundreds 
of millions of square feet used 
by leading industries since 1911 


Comfortable to Work Over 
Durable-Stand Up Under Abuse 
Protect Dropped Tools and Parts 
Quick to Instali—tasy to Replace 
A Firm Foundation for Machines 
Absorb Noise-Cut Down Vibration 
Insulate Against Heat and Cold 
Spark-Proof, Skid-Proof, Safe” 
Provide for Conduits and Cables 


enc wet OW = 


o< 


Dustless-Easy to Clean 


OT Bm a 


~~ 


Lowest Maintenance Cost 


*A“Kreolite’Wood Block Floor ts 
cleaner and better when given @ 
coating of Kreolite Jennite, our proven 
exclusive final filler and finish that 
does not become tacky. 


KREDLUMEEAIELOORS 


ALSO “KREOLITE” RAILROAD SWITCH & INDUSTRIAL TRACK TIES ~- PILING + BRIDGE & DOCK LUMBER 
THE JENNISON-WRIGHT CORPORATION + TOLEDO 9, OHIO + 30 NATION-WIDE OFFICES 
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Simmonds 


SU FUEL INJECTION Proven in Operation 
SYSTEMS 
to Offer... 






MAJOR FUEL ECONOMIES + INCREASED POWER OUTPUT 





Simmonds Aerocessories, Inc., manufac- Other proven advantages of the SU Fuel Injection 
- eo System: 
tures the only advanced type fuel ~~ ® Overcomes major icing problems; gives improved 
. tion system now in production in the U.S. cold starts. 
for reciprocating engines up to 600 h.p. ® Eliminates the need of hot-spots and pre-heaters; 
After extensive field tests on U.S. ord- simplifies manifold ducting. 
é : h ioe oe on off © Provides increased power output due to removal of 
. nance engines (w ere tue COCRCENES 0 intake obstructions. 
more than 20% were proven) SU Fuel © Provides improved fuel distribution and better cyl- 
Injection Systems are also being speci- inder head cooling. 
: . . ani © Operation not affected by engine attitude. 
fied = 2 poowms list of medium — Complete data on SU Fuel Injection Systems available 
aircraft and helicopter engines. on request. 


SIMMONDS AEROCESSORIES, INC. 


General Offices: Tarrytown, MW. Y. * Branch Offices: Detroit, Mich. * Dayton, Ohie * Dalles, Texas * Wichite, Kons. * Glendale, Col. * Seattle, Wash 
Sole Canadian Licensee: Simmonds Aerocessories of Canada Limited — Montreal 
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Broadens grader working capacity 


ow You can get Allison TORQMATIC 
N Converters in the fast-running, 
smoother-operating Austin-Westcrn 
Super 88 Power Grader. 


When you do you'll get a grader that’s 
easier to operate because its TOROMATKC 
Converter cuts the number of shifts 
needed to complete a pass or make a 
cut—allows the operator to concentrate 


on his bladework. 


You'll get a grader that costs less to 
operate because the Torqmatic Con- 
verter automatically keeps the engine 
running in its most efficient power 


range—broadens the engine’s working 
ability by increasing engine torque 2'2 
times—holds power to the load at all 
times, 

And you'll get a grader that costs less to 
maintain, too. The Toromatic Con- 
verter provides a shock-absorbing 
hydraulic cushion that protects grader 
components from shock damage — 
boosts engine life by preventing engine 
lugging and stalling. 

Allison’s 200-300 Series ToRQMATIC 
Converters in the Austin-Western 
Graders carry their own oil supply— 


have a simple dip stick to check oil 


level. They're the first converter pack- 
ages in the 40-150 horsepower range on 
the market with an integral oil cooler, 
sump and charging pump. 


You can get Allison Torgmatic Con 
verters in a wide range of models for 
both gasoline or Diesel engines from 
40 to 400 horsepower TORQMATK 
Transmissions for applications up to 
300 horsepower. Ask your equipment 
manufacturer or dealer about Allison 
ToRQMATIC DRIVES next time you buy 
or write for more information to 
Allison Division of General Motors, 
Box 894W, Indianapolis 6, Indiana. 


TORQMATIC DRIVES 
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this double-ram vertical 
eT ESIBROACHING MACHINE 


with electro-mechanical drive 
lends itself to carbide tooling because of its 


higher speed ranges 
here's 
BROACHING 
EFFICIENCY 
at its best! 


Simultaneous broaching of rotor wheel slots and 
mating buckets (the latter requiring two 
progressive operations). 
. . that’s balanced production! 
125 broaching cycles per hour, at 809 efhciency, 
producing these parts faster than by any other 
known method. 
.. that’s volume production! 
No loss through rejections, because all parts are 
formed perfectly and to the close tolerances 
required of jet engine components. 
. that’s quality production! 
One operator easily and safely handles this 
double ram machine, loading one ram while 
the other ram is broaching 
. that's efficient production! 


FOR 53 YEARS EXTir.... been de- 


signing, engineering, and building broaching machines, 
tools and fixtures. That's all we do. It's no wonder 
that production men most naturally look to Lapointe 
to solve any broaching problem. 


TWO UNIQUE FIXTURES 

make this high production possible, 

the Lapointe IN-and-OUT self-indexing type 
for the rotor wheel slots (see ram on 
left), and the TIP-DOWN type for the mating 
buckets (see ram on right). The Tip- 
Down type fixture is exclusive with Lapointe. 


if you would like a description of this LAPOINTE double 
ram vertical broaching machine ask for Bulletin DRVE-14 


THE |LAPOINTE| MACHINE TOOL COMPANY _. 


“ HUDSON, MASSACHUSETTS « U.S. A. LAPOINTE 
tn Englonad: Watterd, Hertlerdshire i 








THE WORLD'S OLDEST AND LARGEST MANUFACTURERS OF BROACHING MACHINES AND BROACHES 


September-October 1955 





Lifting capacity of this Austin-Western crane was 
increased 350% by replacing cylindrical worm gearing 
with Cone-Drive gearing. The boom lifting mechanism 





is driven by a 6’ 
Gearset powered by hydraulic motor. A similar 5 
center distance 40:1 Cone-Drive unit swings the crane, 





center distance 50:1 Cone-Drive 


new 


350% more lifting capacity 
with help from nickel alloys 


Don’t App BULK or deadweight to 


increase load capacity. 


Cone-Drive gearsets that raise 
and swing the boom of this crane 
show how you can strengthen an 
assembly while making it more 


compact, 


Cone-Drive mates a nickel alloy 
steel worm with gearing of chill- 
cast nickel alloyed bronze. Added to 
bronze, nickel imparts extra life and 
strength, raises elastic properties, 
and increases shock resistance as 
much as 25 to 50 per cent. 


Likewise, nickel contributes much 
to the worm. Cone-Drive worms are 


ico, THE INTERNATIONAL NICKEL COMPANY, INC. 
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medium-carbon nickel-chromium- 
molybdenum steel, heat treated to a 
minimum hardness of 32 Rockwell C 
and 140,000 psi tensile strength. 

The nickel content in this steel 
helps make possible a surface that 
resists wear and spalling... anda 
core with the toughness to withstand 
severe overloads. 

In many a metal, you can improve 
specific properties by use of nickel 
alone or in combination with other 
alloy elements. When you have a 
metal problem, whatever the diffi- 
culty, send us details. We'll be glad 
to give you suggestions based on our 
wide experience in this field. 


Give compact units stamina by de- 
signing to use high mechanical proper- 
ties of nickel alloys. Above is such a unit, 
produced by Cone-Drive Gears Division 
of Michigan Tool Co., Detroit 12, Mich 


67 Wall Street 
New York &, N.Y. 
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GOVERNMENT PRODUCTS DIVISION 


Just as success sailed with John Paul Jones on the thundering, blood-soaked 
decks of The Ranger and The Bon Homme Richard, so in every major 


conflict to this day has victory crowned the valor of our fighting men 
Reliability in men and machines was, and is, the security of our nation 


At Rheem, we, too, are proud of the reliability of our men and machines 
and the enviable record of low per-unit cost and on-time completion 
schedules amassed in our role as prime contractor to the United States 
Government and sub contractor to othe f industry le ade rs 

The Government Products Division facilities of Rheem are presently in 
quality development and production on air frames, missile and jet-engine 


components, airborne ordnance, electronics and ordnance materiel. 


YOU CAN RELY ON RHEEM 


Rheem Manufacturing Company * GOVERNMENT PRODUCTS DIVISION 


DOWNEY, CALIF. © SAN PABLO, CALIF. © WASHINGTON, D.¢ * PHILADELPHIA, PA. © BI 





IBM leadership in action 


Today, IBM ‘ lectronic pan ls like this ire 


paving thi way for a whole new family of 


lightning-fast computers and data proc 


essing machine decision-makers, 


Panel 


idaptabl to Ordnance research and 


operational problems, that can be mass 


of decision 


produced with typical IBM preci on 


These tiny, power - pac ked transistors 


mounted on print d wiring pan ls replace 


makers 
bulky vacuu tube assembln By vreatly 


flecting dra 


reducing heat output and by « 
matic Savings in space ind power require 
in IBM electron 


ments, their use data 








processing machines results in vastly sim- 


plified installation 


Through de velop ent ich as this, 


IBM 


practical, benefits of ele 


cas first line 


iutionary, yet 
to Amer 


cost 


bringing the reé 


of defense it ie 


internationa/l Business Machines Corporation 


New York 22, N. ¥ 


s /argest 


DATA r of 
PROCESSING cessing 









One application of 


Du Pont Telvar 


WEED KILLERS 


stops weeds for the 









season—or longer! 






“Telvar”’ kills weeds through the roots . . . prevents re- 






growth. Low rates (20 to 80 lbs. per acre) make it cost 






little for the results you obtain . . . also mean less han- 
















dling, fewer storage problems. To cut maintenance costs i 
to new low levels, put ‘““Telvar” in your weed-control “a : 
‘ . , cen ” , Note thorough job “Telvar’ did around this fence. “Telvar” 
program. Available in two formulations: ‘“Telvar’’ W, + iy “~ stg lt tg 
. won't corrode fence or equipment, it's low in toxicity to 
and ‘““Telvar’’ DW. humans and animals, non-flammable and non-volatile 





~ 
| 
i 











One application of 


Du Pont Ammate 


WEED AND BRUSH KILLER 


kills more kinds of brush 


—safely—at lower cost! 







“Ammate”’ kills more kinds of brush and keeps it down 





longer than most weed and brush killers! When the origi 






na! spray job is done well, brush is kept under control for 





years with only an occasional spot spray. You can rely on 





“Ammate”’ to do the job safely, even where your right- 





of-way adjoins cropland, because “‘Ammate’”’ is not vola- 





Above—Right-of-way being treated with “Ammate.” Below 
—Three years later, brush is still under control. “Ammate” 
allows low-growing cover to return to resist erosion. It is no hazard to crews, stock or wildlife. 





tile. There are no vapors to drift onto sensitive crops. 









FREE ILLUSTRATED BOOKLETS describe how to control weeds 


and brush with Du Pont chemicals. For your copies, write to 


Du Pont, Grasselli Chemicals Dept., Rm. 4032, Wilmington Telvar Ammate 


Del. In Canada, Du Pont Company of Canada Limited, Box 










660, Montreal Weed Killers for Weed 4 Brosh K ler 
ndustrial ve 

On all chemicals always follow directions for application. Where warning or 

caution statements on use of product are gwen, read them carefully BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 


$27 
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VOUlke ONLY SOURCE 
of a Complete Line of MAGNETIC MATERIALS 





TECHNICAL DATA ON 
ARNOLD PRODUCTS... Write 
for your copy. 


Bulletin GC-106 A . . . General information on 
all Arnold magnetic materials: permanent mag 


nets, tape-wound and powder cores, et 


Bulletin TC-101 A “Properties of Delramax 


4-79 Mo-Permalloy and Supermalloy 
of technical data on Arnold Tape-Wound Cores 


4. pages 


Molybdenum Permalloy 


Bulletin PC-104 A . 
Powder Cores 16 pages, complete technical 


data 


Bulletin $C-107 . . . “Arnold Silectron Cores” 


lata, covering a 


52 pages of v sluable 


of core shapes sizes, tape gauge 


range 


ADDRESS DEPT. 0-59 


Arnold products include all grades of Alnico permanent magnets (cast and 
sintered ) tape-wound cores of high-permeabulity alloys, such as Deltamax, 
Permalloy and Supermalloy types “C" and “E” cut cores of Silectron in 
any size or weight range from a fraction of an ounce to hundreds of pounds 
(50 Ibs. max. on 12-mil C cores); also round, square and rectangular Silectron 
cores powdered Mo-Permalloy cores Cunife, Vicalloy, Permendur and 
other magnetic materials. Special magnetic components can be produced to 
meet your specific requirements, and such products as powder cores, tape 
wound cores, and C and E cores are carried in stock in a wide range of standard 
sizes for immediate delivery. Many sizes of cast and sintered Alnico magnets 
also are stoc ked 

In other words, Arnold magnetic materials can answer any requirement 
you may have. Ir is the on/y complete line in the industry; and in addition, 
Arnold maintains complete control over every production step from raw 
materials to finished products. Such a source can bring you cs Ame in 
long experience and undivided responsibility, and in unequalled facilities for 
quality production and control. @ Let us supply your needs. 


weo 5546 
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New catapult and 
arresting gear gets them 
off and brings them 
back—safely 


Task forces from E. W. Bliss Company’s Ordnance 
Division have been working closely with Navy officials 
in development, production and servicing of steam 
catapults and arresting gear. 

Some of our men have worked at the prototype 
stage; some are scattered around the world, supervising 
installation and maintenance of this equipment aboard 
U. S. Navy carriers. Still others serve at home, super- 
vising production, or working on steam catapult con- 
version plans for the large Midway-class carriers. 

Because of the size of Bliss’ seven U. S. plants and 
the scope of its facilities, it is able to absorb these and 
other classified ordnance projects without affecting its 
role as world’s leading builder of presses, rolling mill 
and special machinery. 


BLISS FACILITIES AT A GLANCE 


@ Seven major manufacturing plants in U. S. totaling 
more than 1,750,000 sq. ft. of floor space. 


@ Two licensed Meehanite foundries. 


@ Two welding shops—both capable of handling ex- 
tremely large weldments., 


@ Facilities for both large, heavy parts and for small 
precision parts...from catapults to machine guns, 
for example. 

E. W. Buss Company, Canton, Ohio 
PRESSES, ROLLING MILLS, SPECIAL MACHINERY 


CATAPULTS * ARRESTING GEAR + MACHINE GUNS 
NAVAL GUN MOUNTS + SPECIAL MACHINERY 


Plants at: Canton, Cleveland, Salem and Tolede, Ohio; Detroit and 
Hastings, Michigan; Son Jose, California; Midland and Pittsburgh, 
SINCE 18657 Pa.; E. W. Bliss (England) Lid., Derby; E. W. Bliss Co. (Paris), France 


—— | 


Bliss is more than a name.,.it’s a guarantee 
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We offer you 
Tailor-Made Packaging 


tor defense products 


When you call in Continental for aid in packaging your defense products, you deal with 
people whose experience in this field goes away back. Working under prime government con- 
tracts ourselves, and with industry on their prime contracts, we have full understanding of 
the requirements and the importance of adherence to military specifications and delivery 
dates. We are tooled for many containers currently required by the Armed Services for such 
items as fuzes, grenades, small arms ammunition, pyrotechnic flares and signals, activators, 
primers, rockets, jatos, gas masks and napalm. Call on us anytime for intelligent service, 


tailored to your particular needs. 


TAILOR-MADE 


CONTINENTAL ((C, CAN COMPANY 
( ‘ PACKAGE SERVICE 


Eastern Division; 100 E, 42nd St., New York 17 
Central Division; 135 So. La Salle St., Chicago 3 


Pacific Division, Russ Building, San Francisco 4 
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the 


~ §Power Source for the Hughes Falcon 


aa Thiokol solid propellant rocket 


The Falcon, designed and built by Hughes Aircraft for the United Sr Air Force 





is one of the smallest air-to-air guided missiles in production. It is laun« d from interceptor 


planes and is capable of pursuing and destroying enemy bombers taking evasive action 


The power required to launc h ond propel the Falcon from on iw terceptor 


is supplied by a “Thiokol” solid-propellant rocket motor 


Development of the Falcon motor is the result of close teamwork 
between Thiokol Hughes A rcratt and the Armed Services. Thiokol is also engaged 


in other programs that provide our Armed Services with improved s+ 


propellant rockets adapted to specific operational requirements 


SOLID PROPELLANT PROPULSION AND POWER UNITS FOR 
ALL TYPES OF ROCKETS GAS GENERATORS 
GUIDED MISSILES AIRCRAFT ASSIST TAKE-OFF UNITS 
BOOSTERS SHORT DURATION POWER PLANTS 


SceEte © eT GY Venere com SYNTHETIC RUBBERS © PLASTICIZERS © CHEMICALS © ROCKET MOTORS 


et development ond manufacturing 


ee ee eee 78O NORTH CLINTON AVENUE + TRENTON 7, NEW JERSEY 


gineers and chemists interested ir Elkton Division, Elkton, Md. * Redstone Division, Huntsville, Ala. * Longhorn Division, Marshall, Tex 
the rocket field 




















New Sentri-Seal...on guard 
against dirt and wear! 


The unique design of the Sentri-Seal gives optimum protection against 
dirt, and includes a number of other major advantages. 

Sentri-Seals are quickly removed, easily replaced. As the seal is of 
synthetic rubber, in which two metal rings are embedded, a constant-rate 
spring is created between the rings. Inherent flexibility prevents distortion 
of the bearing outer ring due to seal insertion, permitting the use of 
bearings to the higher accuracy specifications. The spring action maintains 
an efficient sealing contact with the bearing ring to bar dirt and retain 
lubricant. Sentri-Seals are relatively inert to oils and greases and operate 
satisfactorily through a temperature range of —40°F to 225°F. Specifi- 
cations available for still higher temperatures. In applications where 
relubrication is desired, it is easily accomplished by the injection method. 


The New Departure Sentri-Seal basically consists of two separate 
metal rings," A” and "B", embedded in synthetic rubber, resulting 
in a spring which absorbs distortion and deflection. The seal is not 
drastically influenced by axial displacement due to bearing end- 
play within prescribed tolerances, and provides efficient sealing 
at low torque. Bearing shown is equipped with two seals. 


z> 


SEAL AND SHIELD TWO SEALS AND SNAP RING SEAL, SHIELD AND SNAP RING 


The diagram shows in section the New Departure Sentri-Seal. Lip contacting 
surfaces are form-ground simultaneously with the ball race, giving an extremely 
high degree of concentricity between sealing surfaces and the raceway. 


Sentri-Seal is available for a range of sizes in single-row, standard-width 
bearings and also in two types of New Departure adapter bearings. Sizes, 
dimensions and capacities are listed in the latest New Departure catalog. 


Write for full details on Sentri-Seal 


NEW DEPARTURE ¢ DIVISION OF GENERAL MOTORS BRISTOL, CONN, 


332 


ORDNANCE 

















To Our Customers and F 
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WILLIAM H. BENNETT 

Vice President in Charge of Sales 
A well-known H-P-M personality 
ond graduate of University of 
Cincinnati, has served H-P-M as 
engineer, Sales Engineer, Director 
of Engineering, Seles Manager 
ond now Vice President in Charge 
of Soles. Extensive experience in 
oll phoses of hydrovlic design 


end application. Professional Engineer. 


GLEN R. PITTMAN 

Soles Monager, Hydraulic 

Power Division 

Hos successfully served in engineer- 
ing copocities with H-P-M since 
1938. Left the compony briefly 

for another position ond returns 
to heed up Power Division sales 

of hydraulic pumps, cylinders, 
valves ond power systems 





J. W. ARNOLD 

Vice President in Charge 

of Manufacturing 

A graduate of General Motors 
Institute with successful manufac. 
turing and engineering experience 
in componies such os Cadillac, 
Ford, Clark Equipment Co., United 
Stove, and Erie Engine ond 
Manufacturing Co. He brings to 
H-P-M a wealth of manufacturing 
managerial talent. 


WILLIAM N. WOODWARD 
Secretory Treasurer 

A graduate of Ohio State, hes 
served the company since 1946 

in the accounting department, 

os controller ond assistant 
secretory, His promotion to Secre- 
tary-Treasurer is an important 

step in H-P-M's new program 


~ | 








ROBERT J. LINDSEY 

Director of Engineering 

Another experienced H-P-M engineer 
promoted up through the ranks 
from engineer to Director of 
Engineering. Served os Chief 
Engineer of Eimes Engineering 
Division, American Steel Foundries. 
He returns to H-P-M now os 
Director of Engineering. 








THE HYDRAULIC PRESS 
MANUFACTURING CO. 


1090 Marion Road 
Mount Gilead, Ohio 
U.S. A. 








Torture Twist Test 


devised by the 
Army's Aberdeen 
Proving Ground to 
detect possible 
weak spots in truck 
frames. The Reo 
built M-44 series, 
244 ton cargo and 
personnel carrier, 
‘Eager Beaver'’ 
takes it and comes 
back for more. 





U. S&S. ARMY PHOTOGRAPH 


’ 


The Korean War made this Reo built “Eager Beaver’ 
famous. It hauled thousands of men and tons of supplies over 
some of the roughest terrain in the world—with less down 
time than any other truck on the job. With a full 
load it takes a 60% grade in its stride. It takes a 10,000 
pound load and heads down the highway like an antelope. It 
even “swims” up to 7 mph completely submerged in water. 
The “Eager Beaver” proves once again that the ‘‘World’s 
Toughest Trucks” are built by Reo. 


REO MOTORS, INC. WORLD'S TOUGHEST TRUCK 


SUBSIDIARY OF BOHN ALUMINUM AND BRASS CORPORATIO? 


Reo Motors, Inc., Lansing 20, Mich. © Toronto, Ontario 


TRUCKS, BUSES AND GOLD COMET ENGINES FOR ORIGINAL EQUIPMENT, INDUSTRIAL AND REPLACEMENT—LPG OR GAS 
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OF ELECTRO-MECHANICAL ASSEMBLIES... 
FROM “PILOT STAGE” TO PRODUCTION EFFICIENCY 


Here’s how Atlas helps you develop new 
assemblies and components for radar and 
sonar systems, computers, and other elec 
tro mechanical devices. 

You bring your designs to us. Atlas 
experienced production and methods en 
gineers layout the job using new cost- 
cutting methods, improved processing 
techniques. Atlas toolmakers build dies 
and fixtures to implement these 
Atlas skilled mechanics and assemblers 
produce prototypes to your exact speci 


plans 


“ Fiowe mgr Board. 


ENGINEERING PRODUCTION 


fications. Atlas metallurgical and ele« 
tronic technicians test your product. Your 
next step is when your plant or Atlas 
takes over for volume production 

Atlas furnishes the practical engineering 
step between idea and production line 
We've been “precision-eering”’ 
tract basis for many years. May we work 
with you? Write for booklet “Precision 
eering Electro Mechanical Equipment."’ 
ATLAS Precision Products Co., Phila. 24, 
Pa. (Division of Prudential Industries 


on a con 


.- 2 Production Lire” 


. ssa noed 


Precision Froducrs 
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New missile 


strikes ground targets without warning 


too 


i 


— needs no / guidance system 


Ps 


y 





=the U.S, Army’s 


Douglas-designed HONEST JOHN 


Add to the U. S. 
arsenal of rocket weapons a new ground- 


Army's ever-growing 
to-ground missile... the Douglas- 
designed Honest John, 

Developed in co-operation with Army 
Ordnance—and already being delivered 
to troop units—Honest John is a free 
flight rocket without complicated guid. 


ance system, and designed to supple- 
ment artillery in the medium to heavy 
range. Honest John is extremely mobile, 
moves quickly into position on a special 
truck which also serves as transport and 
launcher. Highly accurate, this rocket 
can handle either an atomic warhead, or 
a single high explosive round equalling 


Depend on DOUGLAS 
os 


the explosiy e force of hundreds ol rounds 
of artillery shells. 

Design of Honest John and other 
missiles is further evidence of Douglas 
leadership in its field. Now that the time 
to produc e¢ missiles in quantity is come, 
Douglas manufacturing skill is ready and 


able for the job. 


First in Aviation 


ORDNANCE 





PARISH RESEARCH, ENGINEERING AND PRODUCTION FACILITIES MEAN... 


precisely va 
@ 


what you need... 


when you need it! 





There are three important phases of our modern operation which 


have earned the confidence of U.S. armed forces over the years. 


One of these is our well integrated team of research specialists— 


responsible for outstanding developments in the field of ordnance. 


An experienced engineering staff, plus 50 years of production 
know-how, gives you another good reason for putting Parish 


to work on your problems. 


Our precision manufacturing combined with modern 
mass production methods promises dependable ordnance products 


that meet your requirements exactly, and on time. 


For more detailed information on how we can help you, 


let us know your problems. 


PARISH PRESSED STEEL DIVISION 


of Dana Corporation 


READING * PENNSYLVANIA 


ENGINEERING 


MANUFACTURING 


HOWITZERS « JATOS - BOMBS - MORTAR SHELLS + MINES MACHINED WELDMENTS 
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HOW MANY FABRICATING 
MACHINES IN THIS PICTURE? 
oy 


~. 


NOTCH 

independently of other 
No other 
machine has this feature, 


operations 


PUNCH 
flats, 
fees 


angles, channels, 
beams, Floating 
punch head enables 
accurate work spotting 


MITER ANGLES 


square, 45°, 30° and 
15° Angle of cut quickly 
set by plecing pin in 


hole. 


(Combination angle and 
bar knife.) 


Dial. 





! ""eewrratée** 


5 
N DO 5 JOBS 


es, the “Buffalo” Universal Iron Worker is a whole shop- 
full of fabrication all in powerful 
machine, Think of the time and floor space this saves in a 
Buffalo” Universal Iron Workers are making a big 
diflerence in output and profits of 


*The 


UNIVERSAL 


TH 
CA WHILE YOu READ 
Y 


tools, one compact, 
extra-wide stripper bars 
Factor* “Buffalo” 


shop in every 


in hundreds plants 


“O” Factor 


ae 
*- 
‘, 


64 


* yee RH G A 
i 1E4 ] TX “Spy 


BUFFALO FORGE 


5364 BROADWAY 
Canadian Blower & Forge Co., 
DRILLING . PUNCHING e 


Ltd ; 
SHEARING 


product 
tin 360 and see what this machine could be doing for you! 


tA 


f 
BA 


, 


1RON 


COPE 
independently of 
other operations — 
another exclusive 
“Buffalo” feature. 


CUT BARS 

Note stripper, always 
in place. 
(Combination angle 


and bar knife.) 


SHEAR 
— SLIT 
Note 
stripper 
shelf 
work, 


crank - adjusted 
and broad 
fo support 


WOR 


R 
THIS ! 


KE 
AD 


Also, the choice of models include such exclusive features as 
independent built-in notcher and coper 
all features that constitute the “Q’ 


instant miter setting 


Write today for Bulle- 


— 
724 


the built-in Quality which provides trouble-free satisfaction and long life 


yh 


COMPANY 


BUFFAI 0, NEW YORK 
Kitchener, Ont. 


BENDING 
ORDNANCE 











ALUMINUM CANS —any size...any quantity! 


trated, large quantities of ordnance components 


With extensive impact extrusion facilities, Hunter 
Douglas is able to supply unlimited quantities of 
2S or 3S aluminum cans to your specific design 
requirements. We are at present manufacturing 
thin walled cans of this type in round, square, and 
other shapes for industry and for use in many am 
munition items to the Armed Services 

Hunter Douglas has for several years been a 
volume supplier of ammunition items to the Armed 


Services. In addition to the impact extrusions illus- 


DESIGNERS 


If you want to knou 
more about Hunter Dougla 
ld Forgings write on 


just off the press! 
HUNTER DOUGLAS CORPORATION e« DEPT. O-9, 
September-October 1955 


RIVERSIDE, CALIFORNIA 


re being supplied as precision cold forgings in 


heat-treatable aluminum alloys. Your rcpeninae will 
receive prompt engineering analysis and recom 
mendations 


Advantages of Hunter Douglas Aluminum Impact Extrusions 
Low Tooling Cost * Zero Draft * Combination 
Thin Walls —Thick Bases * Close Dimensional 
Tolerances * Excellent Surface Finish (Typically 
63rms) * Design Flexibility to Conform to Many 
Unusual and Special Requirements. 


or. alte ms I, ste rhe ad > ~ Hunter Douglas ' anenaae 
for this free 40 page book 2” at al 


TELEPHONE OVerland 3-3030 
$9 





4 Famous American 
Lithographs 


. . « FOR YOU! 


These four lithographs, by Joseph Pennell, outstanding American 
artist, are now being offered to members of the Ordnance Association in 
a size suitable for framing. [he miniature reproductions on this page do 
not begin to do justice to the 11” x 14” prints you will receive. Titled 
“Industry Mobilized for Defense,” they portray America’s ordnance in- 
dustry in action during World War I, and when framed make an at- 
tractive and distinctive addition to home or ofhce. 

You will be entitled to these lithographs, Series | of American Ord- 
nance Association Prints, without charge as soon as four friends you 


recommend become A.O.A. members. 


THIS IS ALL YOU DO— 


Because your time is valuable, we simply ask that you jot down the 
names and addresses of friends you think should belong to the A.O.A, 
and mail it to us. (Use the specially prepared form on page 345.) We 
will then send them information on the aims and services of the Associa- 
tion, saving you the time and bother of contacting them. 

But for fast results, you may want to use the application form 
below to enroll one of your acquaintances today. Be sure to fill in your 
name at the bottom so that you will receive credit. Additional member- 


ship applications and “Names of Friends’ forms are available for the 


asking. Please write for them. Every friend interested in America’s 


armament preparedness iS a prospective member. 


WIN YOURS TODAY! 


Use this application and the form on page 345. 


AMERICAN ORDNANCE ASSOC., 708 Mills Bldg., Washington 6, D. C. 
APPLICATION FOR MEMBERSHIP 


eby apply for individual membership in the American Ordnance 


uinual duc ($4 for one year, or $10 for three years) which include all 1 


ociety and all other membership privileges. / certify that | am a citi 


NAME 


ADDRESS 


COMPANY POST TION 


Recommended by 


ORDNANCE 





Over 250,000 Spicer faa. 
“Synchronized 


have been built since 1934 for 
every kind of heavy-duty 
civilian and military use! 


DANA CORPORATION, TOLEDO 1, OHIO 








TYPE CRASH TRUCK JANITROL LIQUID HEATER 


WINTERIZATION TO BELOW ZERO 


It takes just fifteen minutes for two men to install and connect, or disconnect and 
remove the Janitrol Liquid Heater equipped “winterization kit” in the Air Forces 
new Type 0-6 Cardox Crash Truck. 

Cardox engineers took full advantage of Janitrol unit design accessibility . . . added 
a coolant pump, hand bypass pump, electrical over-ride connections, and an aluminum 
channel-iron skid base to come up with the ultimate in changeover speed. Just six 
quick-disconnect couplings tie coolant flow—electric supply—and fuel supply to 
the permanently installed winterization system within the truck. Operating controls 


are installed in the truck cab, 


The Janitrol beater provides 90,000 
Bin/br for engine block, engine pan, bat 
tery box, radiator, cab and body, defrost 
mk, a4 motor generator sel, and the Cardox 
pressure vessel heating, Complete insur 
ance against winter operating failurs 5 
caused by freeze-ups! 

Look into Janitrol Liquid Heaters’ long 
record of dependability under all condi 
tions—and you'll specify “Janitrol” for 
vehicle beat wherever and whenever 


neede d, 


} 
HEAT WHEREVER YOU WANT IT 
Ne 


WY AIRCRAFT-AUTOMOTIVE DIVISION, SURFACE COMBUSTION CORP., COLUMBUS 16, OHIO 
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Building machines is our business. Fach of the four 
On this machine .45 caliber ammunition is 
divisions comprising Emhart Mfg. Co. is a leading unscrambied and positioned for cartoning. 
Two-piece cartons are applied manually to 
manufacturer in its field. Each is equipped with the complete the package. 
most modern mac hine building equipme nt and staffed 
with people who know how to produce precision 
hae hine The combined t XyM rience of a four divi- 


ions total 196 years and all of it is in pro 


duction machines y- 


100-ton progressive dieing machine pro- 


AT YOUR SERVICE its suaz meteor 
196 YEARS OF EXPERIENCE 


IN BUILDING MACHINES 


Each division is bu \ but each l sve ired and 

has the space and manpower to assume additional 
Carton inserter automatically loads prod- 

production work. All four divisions have had exten ucts into cartons at high speed. 
sive experience in manulacturing for military re 
quirements either through prime or sub-contract 

Your investigation of our facilities for manufac 
turing projects 1 invited, Our central production 


» is available for consultation at your conven 


or more detail on oul diversified manufac 


experience, please write for our condensed Long-slide power press with dial feed pro 
duces complete hearing aid batteries 


(ie ry 


EMHART 


catalog of over 275 machines. 





CONTRACT MANUFACTURING DIVISION 


EMHART MFG. CO. 


333 Homestead Ave., Hartford 2, Conn 


EMHART DIVISIONS ae 


HENRY & WRIGHT STANDARD-KNAPP f PRESS COMPANY 
Hartford, Connecticut Portland, Connecticu sdson, New York 





September-October 1955 





EOF EFMAN 


has the know -how 


for handling 


explosive dusts 


Since 1936, when Hoffman engineered the pioneer application of vacuum 
cleaning to shell loading operations, problems in conveying, collecting 
and other pneumatic handling of explosives have received specialized solu- 
tions from U.S. Hoffman engineers. Safe to say that Hoffman systems today 
are protecting the principal producing plants. 

Stationary cleaning and conveying systems designed by Hoffman incorpo- 
rate the rugged, dependable performance of the Hoffman multistage centrifu- 
gal exhauster-blower — Hoffman primary and secondary separators — and a 
unique series of design and positive-control features — all proven to provide 
safe, uninterrupted operation. 

Hoffman design and engineering ability, of the level that develops explo- 
sives clean-up and collection systems, is reflected in pneumatic applications 
of many kinds; in industrial filtration operations; in improved procedures 
for metal cleaning and pre-coating; in the solving of many production problems. 


Hoffman engineers will be glad to work with you. 


Please write, or call: ORDNANCE DIVISION 
U.S.HOFFMAN MACHINERY CORPORATION  vrrr. orn, 105 rourtH ave., N.Y. 3, NY. 
ORDNANCE 








LATHES 


INCINNAT 


basic 
ance tool 


eSw 


Not hod oan lath 
ebel ext f lat 


’ xt gat 


or write for free t 


Nebel Machine Tool Corp., Cinti 25, Ohio 








OPTICS 


Manufactured to closest 
tolerances .. . Large 
or small runs. 


LENSES . . 
PRISMS .. 
WINDOWS.. 
MIRRORS.. 
HIGH VACUUM COATINGS 


Our engineering department is available 
for consultation. Send us your probler 


Estimates promptly submitted 


oh Baler Saas Stel 7 Beek & 4 
COPIAGUE L ! N Y 
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Yes » JU do my part 


TO KEEP THE A.0.A. GROWING! 


Please Print 


Name 


( ' 


Name 


pou Vame 


lddre vs 


Return to 
AMERICAN ORDNANCE ASSOCIATION 
708 Mills Building @ Washington 6, D.C. 











Fuller Gun Brushes 
On Active Duty 


We are proud to be serving our 
Armed Forces with gun brushes. These 
brushes usually are available for an 
extra tour of duty because of their 
unique Fullergript construction. In 
this construction a tripled mass of 
brush material is loop-anchored inside 
a rigid metal backbone to provide a 
far denser brushing surface and extra 
long brush life. 








48 main 





INDUSTRIAL OIVISIion 





3565 MAIN STREET = HARTFORD 15, CONNECTICUT 
Power driven broshes, Factory & Institutional cleaning tools, Waxes & De 











AIR CONDITIONED 
TEST CABINET 





RANGE — up to 150° F (dry bulb). With refrigeration, 
dew point temperatures as low as minus 30 PF, Con- 
trol of relative Sais from 5% to 95% is obtained 
at all temperatures in this range. Air capacity ts 200, 


100 or 600 c.f. m. Dimensions are 30” x 28" x 24”. 


METHOD Air is saturated in the air-conditioning 
unit at the ap ma dew point temperature and re- 


heated to the desired dry bulb temperature. No mois- 


ture sensitive instruments are needed. Recorders 
obtain a complete record of conditions. 


Write for complete mformation. Address Dept, O 


NIAGARA BLOWER COMPANY 


405 Lexington Ave., New York 17, N. Y. 
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.095” OD to 1.50” OD 
Stainless and Nickel Alloy 
.. . Seamless and Welded 
Radar Wave Guide Tubing 

Pipe and other Pressure Tubes 

Mechanical Tubing 

Heat Exchanger Tubes 

Annealing Furnace Tubes 


All cold drawn and bright annealed except 
special heating element tubes which are as 
welded and bright annealed. 


Large stocks of raw material assure 
early shipping schedules. 


Situ lUBE CORPORATION 


45 North Broad St., Ridgewood, N. J 





CESCO 


Permanent Magnetic 


SWEEPERS —— 


AIRFIELDS - DEPOTS - LOADING AREAS 
from Nails, Wire, All Ferrous Particles 





@ COMPLETELY NON-ELECTRIC 
@ NO P.M. or MAKE-READY 
@ SAFE FOR USE IN EXPLOSIVE ORDNANCE AREAS 







Adaptable for wide width 
tandem towing. 30 models 
up to 8 foot sweeping widths 





Santa Rosa, California 
WRITE FOR BULLETIN 450 





Used by many Military Installations 
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iterest to all members of the 
\ssoc tion 


in Ordnance 


\ 
\ 


History of the Ordnance Department in the Second 
World War. Volume I: Planning Munitions of War 


By Constance McLaughlin Green, Harry C. Thomson, and 
Peter C. Roots. 542 pages. Illustrated. 


Il his book the first of three volume on thre 


nthe Second World War, is the work of thre 


| Section, thce of the Chiet of Or 


or the \rmy 1] storical 1) \ on Ih expe 


to cxamine the record and to present in obpec 


Ih s vol iyi evote pt marily to \rmy (Ordn 
pal this Tri. 


( | on padre > 


Volume II, Prov 


velopment It is revie 
rn thre (Ordnance scrics Willi bye 


Munitions: Volume II], Ordnance Overseas 


Retail price, >4.2 Spectal price lo {ssociation Members 


your Copy from ti \ 0) \ Book Service Department 


nbers o 


Iles s Lt vood | nce t how thre world that 


Industry-O)y in earn trom histo 


ORDER FROM 
American Ordnance Association Book Dept., 708 Mills Building, Washington 6, D.« 
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From Honeywell, 


Customized Weapons Systems .. . 


Proximity fuzes of 
the highest quality 
mass produced at 


the lowest cost! 


7CONOMICAL, high-quality mass pro 
E duction of electronic proximity fuzes 
has been made possible by Honeywell s 
constant progress in automation Special 
machines were designed to eliminate 
benchwork and normal producuon tool 
ing, facilitating high-volume production 


of low-cost fuzes 


This attention to the problems of mass 
production is merely one important phase 
in the production of Honeywell Custom 


ized Weapons Systems 


From customized design through basic 
research and operational service, every 
phase of production iS specifically pro 
grammed to meet the end application 
The care and thoroughness ot this pro 
gramming applies to all our weapons sys 
tems—from missile components to tank 
turret controls, from gyros to coding 


devices 


To produce these systems, the Honey 
well Ordnance Division can draw on a 
huge pool of talent 1,000 men and 
women in research enpginecring design 
and development, production, and field 


scrvice 


For complete information on how this 
dynamic pool of resources can go to work 
for you, write to Honeywell Ordnance 
Division, Dept OR-9, Minneapolis 
Minnesota 


Honeywell Customized Weapons Systems 


Turret Controls e Stabilized Platforms e 
Firing and Arming Systems e Navigation 
Systems e Meteorological Systems e Cod 
ing Systems e Munitions « Missile Compo 


nents « Proximity and Mechanical Fuzes 


Honeywell 


H Ordnance Division 























ARMAMENT TECHNOLOGY 























This section of OrdDNANCE contains articles 


ol a“ de- 


tailed and technical nature on ordnance research, devel- 
opment, manufacture, field use, and related subjects 





Ammunition Loading 


The single-pour, controlled-cooling process has many advantages 


HE shell-loading accomplish 

ments of American industry un 

der the guidance of Army Ord 
nance during World War II and the 
Korean conflict were outstanding. As 
production capacities increased beyond 
previously unheard of levels, product 
quality was not sacrificed and in almost 
every case was superior to that of pre 
war loaded items. 

Nonetheless, these World War Il 
methods of casting explosives in which 
melt temperatures were only loosely 
controlled and in which cast shell were 
set aside in a room to cool—at what 
ever temperature the room air happened 
to be—proved to be expensive, often 
unreliable, time-consuming, and, per 
haps most important of all, unique for 
a given plant and climate rather than 
generally applicable throughout the in 


dustry. 
N 1947 at the lowa Ordnance Plant, 
the Silas Mason ¢ ompany was intro 


duced to the idea of controlled melting, 


pouring, and cooling of TNT and Com 
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he 


Brig. Gen. Joel G. Holmes 


position Bb. Not only were unttormity 
of composition and density achieved 
locally in this manner, but it was soon 
found that identical charges could be 
manufactured with complete confidence 
using the same standard operating pro 
cedures at various plants throughout 
the country, regardless of geography, 
climate or operating contractor. 


Herein then, appeared to lie the ex 
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citing possibility of being able to elimi 
nate the process and personnel variable 
that ever have plagued the ammun 


tion-loading industry 


N 1950, the first application of thi 


loading Wa 


method ol ammunition 
made by the Silas Mason ¢ ompany in 
its design of the 2.5-inch rocket-load 
ing line at Cornhusker Ordnance Plant 
Girand Island, Nebr. as an outgrowth 
of some basic experiment performed 
by company personnel at the lowa Ord 
nance Plant 
This pronecriny project Wa nece 
sarily exploratory and empirical in a 
proach, and several of the features of 
that line, such as the convection oven 
have since heen made obsolete by 
experimentation and development 
Nonetheless despite the newness and 
relative primitiveness of that operation 
ed the 
j 


calculated, without any adverse effect 


production yields soon excee 


on quality, Indeed, the results obtained 
were gratily { enough to Warrant more 


study ind resear h 
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Consequently, in the closing month 


of 1952 the Ordnance Ammunition 


Center made further investigations in 
this field possible by sponsoring a joint 
study of controlled cooling by the 
Armour Research Foundation and the 
Silas Mason Company. 

Since then, new developments have 
occurred almost uninterruptedly, culms 
nating in the design, fabrication, and 
operation by the Mason & Hanger-Silas 
Mason Company of the prototype pilot 
plant now functioning at the lowa 
Ordnance Plant. This pilot plant repre 
sents the most recent findings in su 
perior melt, pour, and cool procedures 
but at the same time is flexible enough 
for change and improvement, Funda 
mentally, the single-pour, controlled 
cooling (SPCC) process is primarily 
concerned with controlling the thermal 
variables which influence the freeze-up 
rate of the explosive cast in the shell 


after pouring is completed. 


7 ) 
are 


with a radiant heat source adjacent to 


attain thermal control the shell 


partially submerged in water 
the opive and funnel on both sides. The 
shell are then filled with explosive and 
conveyed through the conditioning oven 
tank and 


(combination of the water 


heat source) in a given time interval 

and are subsequently removed from the 

oven and sent on to the assembly op 

erations, 

N? probing or topping 
using the SPC 


process 


is required 
ind it 1 
| 


theretore possible to reduce cooling 
cycle times approximate ly thirty to forty 


The 


the eflect ol 


per cent process also eliminates 


seasonal temperature 
changes and drafts on the cooling shell. 

All caliber shell may be produced by 
this process merely by simple modifica 
tions to the radiant heat source and, in 
addition, a deep cavity-forming funnel 
may be used for all rounds 

The Industry Man-Hour Standard for 
manufacturing 155mm. shell at a rat 
of 8,000 rounds per shift, dated January 
6, 1954, allows 26 operators per shift 
for the probing and second-pour opera 
tions. By eliminating these people the 
cost of manufacture, based on current 
wage scales, would be reduced approxi 
mately five cents a round, resulting in a 
yearly savings of approximately $250, 
000 for any one plant producing 155 
mim. shell at this rate 

Other less obvious direct labor sav 


ings, as well as several intangible 


SaVinips, would also be realized as a 





Typical high-explosive shells are fired rapidly from 105-mm. howitzer 


Army photo 





result ¢ ing the SPCC process These 
are 

1. Over-all shell cooling cycle umes 
ure reduced by as much as forty per 


cent as compared with standard prac 
tice, which in essence means more shell 
per hour 

2 Deep avity-lorming funnels may 


be used for any round, thereby repla 


ing the existing deep-cavity drilling op 


eration with a simple, inexpensive fa 
ing operation 


3. Since fewer people would be ex 


posed to high explosives, the operation 
safer. This is, of 


obviously would be 


course, an im al ulable saving. 


4. Untrained labor can be utilized 


qui kly in case of an emergency since 


' 


the process leaves little to the discretion 


of the operator, 

5s. Because of the reliability of the 
process, X-ray inspection would be ma 
terially reduced; also the probability of 
getting mayor or crit al reyects wherein 
cent xX ray 


a plant must po to 100 per 


would be decidedly minimized. 


6. As pointed out before, the ele 


L 


ments of weather and man are elimi 


nated, Therefore, it would be possible 
to standardize the operations of all the 
loading plants throughout the country 


for any one caliber of shell. 


N closing this discussion it would be 

well to establish what ts considered to 
be the desirable characteristics and prop 
erties of the explosive cast contained 
within an acceptable shell. The Ord 
nance Inspection Handbook on Ammu 
nition Matériel, Part IV, states generally 
that the cast should be solid, homoge 
neous, contain no voids or foreign mat 
ter, and be of high density. 

It further and more specifically points 
out that the cast should be free of 
cavitation, porous area, and areas con 
taining large, long crystals. 


shell 


operating 


To manufacture reliably from 


an established procedure, 


which have uniform characteristics and 


properties in line with the requirements 


set forth above, it is first necessary to 


control, where possible . the homoge neity 


of the raw materials, Secondly, since 


hell-t , - 
iny shell-loading process is basically a 
heat-transfer operation, it is also neces 


sary to control all the conditions influ 


encing the rate of heat transter, 


It has 


pour, 


heen proved that the single 


controlled cooling process more 


than meets all these requirements 
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The Ammunition Comman 


Basic function of this Army Ordnance organization is to translat 


orders for ammunition into the finished product and to store and 


mamtam it ready for instant use by United States field forces 


TTORLD War II. as a proving 
ground for the application ol 
logistics, revealed many areas 

in which our supply system could bx 
improved Probably one of the biggest 
faults in the 
lack of control of 
and small, required to assure continued 
held 


a single item of supply, 


supply system was the 


various items, large 


satistactory operations. It was 


found that 


regardless of type, went through so 


many hands in procurement, shipping, 
storage, and issue that it was often lost, 


delayed, or consumed prior to the ume 
it reached the designated user. 

This information 
thinking at top staff 


levels. No attempt was made, however, 


generated new 


and operating 
to plunge into a quick “cure-all” ty 
of solutior Ample time was taken to 


digest information obtainable and to 
think through existing problems. One 
result of this thinking is what has been 
termed, in the Ordnance Corps, the 


commodity 


yp 19 
ett 
recom 


il 
mended a 


omm ind concept 


. Defense Sec 
Rockefeller 


sweeping 


retary Lov 
d the Committee 


reorganiza 


tion of the logistics systems of all three 
ser ¢ ind the “President's Reorgani 
zation Pla for 1952 provided the 


Kk h an oO erhaul 


As authorized by this 


Ree ryaniZza 


tion Plar the Secretary of the Army 
Ippointed the Advisory Cor itfee on 
Ar ! fat pop rly alled the 
Davi ( hittes In fa i 54 


September Yctober 1955 


Brig. Gen. R. G. Butler, Jr. 





General Butler is commanding 
general of the Ordnance Am 


munition Command, Joliet, Ili 





the Committee rendered its report to 
the Secretary 
In so tar as the supy ly system of the 


Army 


Committee s report was the recommen 


was concerned, the heart of the 
dation that a sharp clear line be drawn 
between the combat elements and the 
More 


recom 


supply clements of the Army 


speciti ally, the Committee 


mended that a single organization, a 


Supply Command be established, which 


would have general management re 


sponsibility for all seven of the Army 


technical services 


j 


These recommendations of the Davies 


Committee in the held of supply man 
execu 
tive Committee of the American Ord 


August 


agement were endorsed by the 


nance Association In and 


September of 1954, most ol them were 
put into effect by the 
the Army 

On Auyvust tf) ay 


( thie ot the | 


ey partine nt of 


certain tun 


tions of the nder Se 


retary of the Army were transferred t 


the new Office of the Assistant Secr 
tary of the Army for Logisti ind Re 
search and Deve ol ent 

On Sept he - ) there is ¢ 
ta hed the new t ‘ 1) 
{ hiet ‘ Staff tor | Thy othes 
va ’ ed Dens P 


the respor ibility to plas supervise, 
and control all the Army upply pre 

grams. Frank Hi. Higgins wa uy 

pointed to the first post, and Lieut 
Gen. W. B. Palmer to the second 


DeplLog is Not an operating agency 


It directs and controls seven operatin 


technical service 


encies the seven 


Army. Each of 


still has its own 


ig 
ot the these ervices 
and it own 


What Dep 


all the 


identity 
special held of operations 
18 coordinate 


Log do basi ally 


activities of these seven operating agen 


] 


cies, including review and approval of 


their major plans, budgets 


A\ THILE the evolutionary process 
that led to the establi hment t 


project ct 


Deploy Wa taking place the Ord 
nance Corps was doing 1 lot of think 
ny ind a tiny on the problem ol 
pro ing its own operation 

The key oncept on which these Ord 
nance eflort were based was that of 
decentralization Brictly thy otnect c 
was to transter the re porsilalit ind 
direction of actual operations tr the 


O)thce of the Chiet of Ordna ‘ 
mander in the held, with the Of 


the Chiet of Or 


te r wr ind ol 
(ordnance ‘ ule " 
O)ne of the t ate } i 
Va take ) ‘ r } ' ‘ ? f drel 
} ¢ ts } | the ( itwe } 
Field ID 
OFDAI 
over t fir t he of 
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directing the sixty-one or so ammuni 
thon plants that had just been built or 
were being built 

Not until 
however, did all this Ordnance Corps 


two or three years ago, 


thinking about decentralization crystal 


lize into what is called the “commodity 


command concept the idea that one 
single office or headquarters should be 
responsible lor doing a complete job in 


a single commodity field. 


i 1. implementation of this concept 
has brought about decentralization 
of Ordnance Corps activities, In the 
ammunition field it has resulted specih 
cally in OAC being given operating 
management of the A>» »’s entire am 
vith tin 


Chief of Ordnance retaining only plan 


munition industry, Jfhee of the 


ning and policy responsibilities. 


Actually, this same basic concept is 
now followed by many of the Na 
tion's biggest industries. The Buick 


Division of General Motors, for ex 
ample, is a single, complete entity, re 
sponsible for one commodity—Buicks. 

In the past few years, Ordnance has 
established a commodity command for 
cach one of its four major commodities. 
The first one established was the Tank 
Automotive Command in Detroit. The 
second was the Rocket Guided 
Missile Command at Redstone Arsenal, 
Ala. The third was the Ordnance Am 
munition Command at Joliet, Ill, The 
latest, which was established only last 


winter, was the Weapons Command at 
Rock Island Arsenal, Ill. 

With this general review of the pres 
ent reorganization of the Army's sup 
ply services and the development of the 


decentralization com 


or commodity 
mand concept within the Ordnance 
Corps, | will trace the evolution of the 
Ordnance Ammunition Command as 
its responsibilities and functions in 
creased, 

There have been three distinct pe 
riods in the evolution of the Ordnance 
Ammunition Command: (1) The 
OFDAP period, 1942-1950 (Office of 
the Field Director of Ammunition 
Plants); (2) The Ordnance Ammuni 
tion Center period, 1950-1954; and 
(3) The Ordnance Ammunition Com 
mand period, 1954 to the present. 

As mentioned earlier, the Office of 
the Field Ammunition 
Plants was set up in St. Louis in 1942 
to decentralize, out of the Office of the 


Director of 
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Chief of Ordnance, the job of directing 


the sixty-one ammunition plants and 


works built between 1940 and 1943. 
Nearly all these installations were be 
ing operated by private firms under 


contract. 

Throughout World War If, OFDAP 
(with a staff of about 400 officers and 
civilians) directed and managed thes 
plant: and works, controlled the in 
spection of their products, and super 
vised their safety programs. Research 
and development, ammunition design 
and engineering, procurement ol metal 
parts, procurement of small-arms am 
munition, and the storage and mainte 
nance of ammunition were all accom 
plished elsewhere. 

OFDAP was moved from St. Louis 
to Joliet in 1946, but no additional re 
sponsibilities were assigned to it be 
tween 1946 and 1950. In this 1946-1950 
period, the number of ammunition fa 
cilities shrank from sixty-one to twenty 
as plants were sold, leased, or 


OFDAP’s this 


period consisted mainly of maintaining 


three, 
dismantled. work in 


the plants and works in stand-by; reno 
World 


War II ammunition; directing the op 


vation and demilitarization of 


eration of some of the remaining works 
as part of the national fertilizer (am 
monia) program; participating in the 
nationwide joint Army-Navy materials 
program (layaway of machine tools, 
etc.); and mobilization planning for 
future emergencies, 


N November 1950 a major step was 
taken toward the integration of the 
ammunition industry, The metal-parts 
procurement job was transferred from 
(OCO) to Joliet, and 
the Ordnance Am 


Washington 
OFDAP 


munition Center. 


became 


From 1950 throughout the Korean 
conflict, the Center had main 
jobs: (1) Procurement of metal parts 
(through the fourteen Ordnance dis 
tricts); (2) Direction and supervision 
of the OAC installations engaged in 


three 


propellant and explosive production 
and in the loading and assembly of 
ammunition; and (3) Acceptance in 
spection (including ballistics testing) of 
metal parts, propellants and explosives, 
and finished ammunition. 

As another step toward decentraliza 
tion in this period, the Ordnance Corps 
set up the Small Arms Ammunition 
to direct 


Center in St. Louis in 1951 


the Governments three remaining 
small arms plants, a job pres iously done 
by the Office of the Chief of Ordnance. 

$y this time the decentralization by 


commodity had become more clear and 


sharp. The Small Arms Center had 
t 

responsibility for production of am 

munition through 3o-mm. The Ord 


nance Ammunition Center had similar 


respon ibility for procuresme nt and pre 


duction of ammunition larger than 
30-mm. Supervision of stock control 
and maintenance was still at Raritan 


ammunition engineering 
divided 


several Ordnance establishments 


Arsenal, and 


responsibil itic ; were imong 


N May 1954, another important step 
was taken by the Ordnance Corps to 
ward integration of the ammunition in 
T he 


Center became the Ordnance 


dustry. Ordnance Ammunition 


Ammunt 
tion Command, with these major de 
velopments 

r. OAC Small 


Ammunition Center and assumed com 


absorbed the Arms 


mand of the three small-arms-ammuni 
tion plants, 
2. The 


maintenance point for ammunition was 


national stock-control and 


transferred from Raritan Arsenal, giv 
ing OAC responsibility for the storage, 
surveillance, and maintenance of all 
Army and Army-controlled ammuni 
tion stocks throughout the country. 

3. The Office of the Chief of Ord 
nance gathered together the similar but 
loosely related ammunition engineering 
functions being performed at various 
mission arsenals (especially Frankford 
and Picatinny) and combined these 
functions into a single package called 
the National 


Mission for Ammunition. This mission 


Industrial Engineering 
was assigned to OAC. 

Today, the Ordnance Ammunition 
Command is responsible for these 
functions in the Army’s ammunition 
industry: (1) Ammunition engineering, 
except research and development; (2) 
Metal-parts procurement, accomplished 
through the fourteen Ordnance dis 
tricts; (3) Production of propellants 
and explosives; (4) Loading and as 
sembly of ammunition; (5) Key and 
including bal 
OAC 


ground; (6) Nationwide ammunition 


acceptance inspection, 


listics testing at the proving 


storage and maintenance, including 
stock controls; (7) The complete small 


arm*ammunition job. 
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Right now, about the only ammuni 
tion tuncuons that OAC does not have 
are research and development of origi 
nal item design and actual command 
of held-service depots at which finished 
ammunition is stored (although OAC 
exercises control over the ammunition 
helds of mainte 


itself in the storage, 


nance, renovation, and shipment). 


Wits its present integrated fun 
tions, we can describe OAC today 
In a prime sense, OAC is 


in two ways 


the ammunition branch of the Army 


Ordnance Corps, while in another sense, 


MAC is one of the Nation’s billion 
dollar businesses—a nationwide indus 
trial compiex of tactories, workshops, 
laboratories, and offices that turns out 


imunition needed by all 


and | 


allies 


most of the a 


three { . > ar ed services con 


siderable amount for our 


Control, under either concept, Is ex 
ercised by OAC headquarters at Joliet, 
Iil., an administrative and technical 


organization of about 1,400 people that 
directs and manages the Army’s nation 
wide ammunition 


Since 


program. 
1950 the ammunition program 
has ranged in size from $1 billion to 


$2.8 billion 


production or procurement of 9 princi 


a vear, and it includes the 


pal kinds of ammunition including 
small-arms ammunition, artillery shells, 
mortar shells, rockets, land mines (anti 
tank and antipersonnel), aérial bombs, 
hand and rifle grenades, pyrotechnics, 
and miscellaneous items (demolition 
kits, etc. ). 

In essence, the mission of the Ord 


nance Ammunition Command is to 


manage, direct, and supervise those 
Ordnance Corps activities that pertain 
to ammunition. To accomplish this, 


OAC 
1. It 


performs three basic functions 


translates ammunition orders 


received from the Chief of Ordnance 


into finished ammunition. 
It controls the storage and mainte 
until it 1s 


nance of this ammunition 


issued to | S 


, 
to U.S. allies 


or shipped 


2. It establishes and maintains the 


state of national industrial preparedness 


that would be required to meet the am 


munition needs of any future national 
emergency 

The first of these three basic func 
tions, the amn unition procurement and 
production job, is performed primarily 
by OAC National Industrial Opera 
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tions Division, It is made up ot tour 


principal fields of work 
includes the 


1. Engineering, which 


“engineering-for-production”’ work (not 
product design ) on ammunition items 
and components in current production, 


as well as future items: the improve 


ment of present quality-control systems 


systems tt 


and the planning of new 


ensure product uniformity and con 


formance to specihications 


», Procurement which consists 


pur hasing ( through the 


the 


mainly of 
metal 
| 


18 


Ordnance districts) inert 


for ammunition trom thousan 


parts 


of private firms throughout the coun 


try; purchasing similarly a_ relatively 


few ammunition items in finished torm 


(mostly pyrotechni items) and if 


ranging for the Ordnance ¢ orps to tur 


nish 


chase) the 


(trom Ordnance stocks or 


specialized n 


by pur 
and 


equipment needed by these commercial 


XK hine ry 


firms to produce immunition parts of 


finished items 
and load 


2. Explosives manufacture 


includes the direction and 


OAC's 


ing, which 


supervision of twenty-five sub 


ordinate manutacturing installations 


( plants and works). as well as the 


maintenance and improvement of the 


production facilities at these Govern 
ment-owned ammunition plants 

4. Inspection, which includes setting 
up and supervising the inspection pro 
cedures followed in the twenty-five 
OAC installations and in civilian con 
tractor plants. It covers establishment 
and operation of the basic (“key’’) in 
spection systems for metal parts, pro 
pellants and explosives, and finished 
ammunition. It also includes direction 
Static and 


and the 


ballists 


supervision ol 
testing carried on at Jeflerson 
Proving Ground 

basic fun 


MHE OAC's 


tions, the ammunition storage and 


second of 


maintenance job, is performed by 


OAC’'s national Field Service Opera 


tions Division. This function has two 
main parts 
The first is stock control, which in 


cludes responsibility for the nationwide 


shipment control of all! 


storage and 


continental United 


ol! dol 


ammunition in the 


States, valued at several billion 


Secondly the | wld Service 


(Opera 


ision is responsible for mair 


tenance, which embrace irveillance 


cle termrates 


tock of 


components through rem i 


the removal trom 


items an 


tion or demulitarization, and all other 


tasks which must be performed to a 
sure that held torces receive ammuni 
tion that is sound, safe, and effective 
The third basic function of the Ord 
nance At itien Command, which 
we cal 10Ob ition planning, 1s per 
formed mostly by OAC’'s Industrial 
Division After the ammunition re 
ior such mobilization ar 


qquire ments 


received trom the Othee of the Chiet of 


Ordnance, the Ordnance Ammunition 


( Onithial a then isscsscs ammunitiwon 
production apalbualits ayainst these 
mobilizatior requirement cictermines 
what actior ire necessary te viypust 
production ipabilities to thes require 
ments, and take whatever action ire 
indicated (within fund lumitations) to 
balance ij ibilities ipainst req 
ment 

N the OAC headquarter it Jolet 

there ire ilso) «ocleven taftl othces 
which pro cle sdministraty f techn il 
ind advisory assistance to the two op 


erating divisions to the twenty six 


OAC 


In addition 


and to each other 
CAC 


another even 


installations 
to the twenty-six 
installations, there are 
plants and works presently in stand-by 
which brings the total number of in 
stallations now under OAC puriscly 
tion to thirty-three 

One of the major problems of the 
changeover Irom a center to a com 
mand-type operation stemmed from the 
reluctance of many “old employees” to 
accept the fact that drasti reorganiza 
tion was required 

Secondary to the personne! problems 
but nevertheless a major headache, was 
which ot the 


(and 1s) determining 


subordinate installations will be shut 
down or kept open, where installations 
will be located, and by what companies 
the OAC 


ope rated 


plants and work will be 


Today, alter slightly more than a year 
of operation the Ordnance Ammunitior 
(Command ippear to ha ¢ made ub 
tantial progress toward the goal of a 
fully integrated operation 

We mw OAC are ple sedi to be the 
an ofl uch progress and to be ised 
omewhat a yuinea pig © that the 
other branches of Ordnance ca rohit 

our experiences and ‘ vard 
r\ve there ul ’ 
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Problems in Packaging 


Redesign of the containers for incoming ammunition components saved 


thousands of dollars and millions of square feet of material whal 


storage conditions and speed of maintenance were greatly improved 


approac h that a 


frequently, the natural 


private com 

pany would take on a subject is 
overlooked when working for the Gov 
ernment, because of the difficulties in 
volved in cutting the red tape of so 


called 


danger of antitrust threats where the 


“instructions and because of the 
work might involve several companies 

The packaging of incoming ammuni 
tion components isa good illustration 
done when the Ord 


of what can be 


natice Ammunition ( ommand Is ready 


to have a contractor undertake the 
study of such a subject 

I am not sure that the following was 
entirely responsible for his decision, but 


I think it 


shells were being received wrapped in 


was because sone 55 hin 
pink tissue paper that General Laidlaw 
looked and decided 


something should be done. He did not 


want to assign the problem to a ma 


into the matter 


terials handling company because, a 


he put it, if we choose a palletizing 


concern, they will recommend palletiz 


ing for everything, whether it applies 
or not. If we choose a conveyor concern 
we would get the same slant toward 


conveyors 


s' d he cle 


on ofl the 


ided to assign the study to 


shell-loading plant 


and, probably be. mise Wwe had 1 proup 


of industrial engineers working on ca 


studies and theretore “ 


pacity were 
quainted with the engineering sctups 
at most of the arsenals, he asked th 
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Vr. van Buren is a division 
superintendent of the Procter 
Gamble Company, Ivory 
dale, Ohio TArs 
article 1s based on an addres 


given by Mr 


lore ad 


Cincinnati, 


van Buren be 
Technical Di 
of the A.O.A 


recent 


mon mecting 





Milan 
ot the 


Arsenal to undertake the study 


packaging or mcoming com 


ponents, 


Not having any equipment to sell, 


the arsenal would have an open mind, 


ind as it would 
produc ts pac ked according to its recom 


mendations, it should have the 


proper 

incentive to do a thorough job. 
What was found was that various 
districts, and even various suppliers 


in the same district, might he supply 


ing the same part in a variety of pack 
ages, which made the storage and in 
ventory problems far trom easy. In 


some Cases the containers did not pro 
vide proper protection for the parts and 
others would not fit’ existing pallets, 
making handling difficult. In some of 
the prac ks the cases were too he ivy tor 
one man to litt or, at the other extre me, 
nt handlin 


too small tor ether. 


FTER investivating the methods 
used to cle clop pacKaye rm the 
parent company and checking with the 
suppliers ot orrugated if 1 tube board. 


have to receive the 


we set about tt tudyv ear h ol the active 


ammunition programs te 


"4 


could be done ° 
We wanted a 


h indi 


that 
both by rail 


pac kage (1) 


would properly 


ind truck; (2) that could be palletized 


or not, depending on what facilities 


were available; (2) that would store 
well in a warehouse; and (4) that 
would stand the effects of shipping 


either by rail or truck, both before and 


alter storage 
W here yo ible the pa Kaye should 
b 


be capable ot storage on }{ illets to ¢ 


viate rehandling, where acilities per 
hould be h 


n prete kaye to produ 


mitted, and that the 


transtier trot tion 


line was easy 
bie consideration oft reuse was aiso 
taken int 


wanted to keep the number « 


» account, and, finally, we 


i sizes to 


a minimum. To accomplish this, we 


first worked out tables of proper sizes 


! 
to minimize the amount of 
| 


used, 


and shapes 
board to be weights of board to 
correspond to weights of material, and 
1 System of testi that 
the box would hold up in use, We used 
the Ameri Testing Ma 


terials standard where applicable 


y to make sure 


in Sao 


iety lor 


Moreover t required a survey ol! the 
ious loading plant i eC what “ 
i ulable l he i ( juipment 
ve did t it to desi our pa 
17 i that th a t nit 
I in ‘ c other int. 
( ‘ np fy) 
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Above, pallet supports can 
“mporary expedie f stora of n 
approved packs ‘ 


nt ir 

r for long-term steorag 

where excessive humid ty i 

right, shell bodies packed in pro 
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tons end unsafe warehouse cond n 
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Iwo testers were de cloped which 
helped us. One was a tumbling test 
the other a jolting test. In addition 
we did a lot of long-distance hauling 


ind repeated handling so as to cros 


check actua! ¢ perience ivainst the 


festiny equipment 


- i result of the studies we sub 
mitted to the Ordnance Ammuni 
tion Command a recommended pack ig 
ny book with suypye ted sizes for con 
tainers and fillers or partitioning pieces 
wid for each component for the as 


embly of each type ol ammunition 


The re ults of the ce studies are i 
indicated in the table opposite, 

In the case of the 6o-mm. mortar 
we found 8 supplier hipping from 
; to 75 bodies per box, running in 
weight from 42.5 to 128 pounds, and 


from these we ce cloped a pack which 


contained 36° bod weighing 62 
pounds—about the limit for one man 

Ihe fin assemble which came 
lrom * different source were bei 


received in boxes with 100 to 150 parts 
to the box weighing 42 pounds to 64 
pounds. Our final recommended pack 
was 120 to a box, weighing §2 pounds 
In a case of this sort, where the box is 
large the center of pravity 1s further 
from the body when lifting, and the 
weight should be kept down, 

It is obvious that what we have 
recommended may not be the best for 
all loading plants at all times, and 
though we feel that there will be some 
nice improvements and dollar savings 
by having the contractors make use of 
these recommendations, we are very 
much opposed to adding any new 
mandatory specifications which are not 


essential to those now in existence. 


AS a final thought, since we found 
i some worthwhile savings for the 
Government in studying the packaging 
ol COMI components, it secins rea 
sonable that there should be much 
greater savings in studying the prac kages 
for finished ammunition. But to accom 
plish invthine in this field it is ob 
vious that the matter will have to be 
approached not only from the pomt of 
view of satistactory containers trom 
a shipping, storage, and handling stand 
pornt but the packages must also be 
acceptable to the field forces. (Further 
details may be obtained from the au 


thor The Kditors.) 
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THEORETICAL SAVINGS FROM PROPER PACKAGING 


Based on 1953 actual production of each item 


flmmunition lter hr 
6)-mm. mortar 9 
M32 primer 15 
M34 primer 15 
M2 delay element 18 
M28 primer 18 
105-mm. howitzer 14 
M48 fuze 20 
Sl-mm. mortar M43 9 
4.2-inch mortar M329 22 
75 and 76-mm. shells 20 
3.5-inch rocket 14 
57-mm. cartridge 6 
45-inch rocket T160 12 
Mine, AT, HE, M15 5 
Sl-mm. mortar M57 s 
Mine, AP, M16 (T6 12 
Totals 217 
°i f M I 


Noe N nN w& 


wn ww & Ww 


~~ 


¢ ud Mater 

we lect 
529,000 
236,000 
176,000 
62,000 
235,000 
878,000 
7,108,000 
1,287,000 
844,000 
42,000 
2,017,000 
843,000 
152,000 
124,000 
24,000 


$ 24,000 
8,700 
6,400 
3,100 
1,600 

30,000 
150.000 
41,700 
18,300 
900 
39,200 
20,500 
2,900 
1.000 
500 


Not in production 


14,087,000 


$348,800 





Above, typical nonstandard packs used for storage of small parts 


away view of new approved carton designed for 60-mm. mortar shell 





Below, cut- 


storage 
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New Bridge-laying Devices 





Iwo new attachments for the Army's 5-ton bridge truck have been developed by the Corps of Engineers’ research and develop 


laboratories, Fort Belvoir, Va. One is a 16-foot-long hydraulically operated boom shown above lifting a heavy bridge 
can be extended, retracted, tilted, and swung through an angle of 220 degrees. The 
Fabricated of standard 
truck Army photos 


ment 
deck panel from its transporter. It 
other new device is the A frame shown below about to place a deck panel on an inflated ponton 
steel shapes, the frame is about 20 feet long and can easily be disassembled and carried on the 
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Heat-Treating Shell Cases 


A comparison of the salt-pol over-all heat-treating process with 


the induction head and sidewall heat-treating method im the 


manufacture of steel cartridge CUSOS for artillery ammunition 


ha c been 


LTHOUGH 
used for centuries, the first suc 


4 cesstul 


ase came into being yust over a hun 


wuns 


metal-based cartridge 


dred years ago. In 1847 a Frenchman 
Houllier 


ented the 


named developed and _ pat 


first cartridge case to use a 


metal base, thereby making breech 


oading guns practical, 


This metal base retained the ivnition 


clement or primer and provided the 


first effective method of obturation or 


calling ol the breech to prevent the 


escape ol propellent ase from the 


bree hy ot the gun 


Between 1464 and 1871 the metal 


sidewall cartridge case 


based, paper 


vave way, first, to the metal-based case 


with a coiled brass sidewall, the fore 


runner of the modern spiral-wrapped 


case. Finally, the one-piece case manu 


tactured by deep drawing from copper 


ind brass was developed. 


‘+ Il. brass case was adopted rapidly 
by sportsmen mulitary 


and by the 
throughout the world. It certainly must 


he considered as a mayor tactor in the 


development of rapid-firing artillery 


rifles and machine guns 


many of us are 


Ordinarily prom to 


think of the cartridge case as a simple 


powder can to link the primer, powder 
ind projectile into a single piece of 
mmunitior Llowever while it clo« 
erve this urpos it must also meet 


t ! 


nertorniance standards unequaled by 


most enyvineecring structures 


Larry Shilles 


During hiring, almost all cases are 
stressed above the yield strength of the 
material from which they are made. 
The sidewalls deform elastically and 
plastically to seal the breech, they must 
have a sufhcient elastic recovery so that 
they can be extracted from the gun, 
and they must not fracture in firing. 

In addition, the cartridge case in a 
fixed round of ammunition for a mod 


' 
ern artillery weapon must be built to 


with tand severe stresses imposed by 


le riding mies h misms whi } in 1 sore 


instances, cause dents, cax tretching, 


ind separation of the extractor mm 


from the body ot the case when the 


round is finally rammed into the gun. 


It was indeed fortunate that the 70 


per cent copper 30 per cent zim brass 


alloy was available as a cartridge-case 


material for almost a hundred years. 


Chis 


re lative casc, 


alloy could be fabricated with 


and the finished preduct 


had properties developed by the cold 





work in fabrication which were ade 
quate for almost all case ipplication 
\/ Shiller chiel ¢ 
y char z of ra j /) d 
loapme nN Ve The ; 
Corporation Lo / 
( i 7 / 
Jy \s c 
f f / 
f{OA. } f 
/ “” D 


Early in World War II it was evi 
dent that the cartridge bras upy 
would not adequately meet tl 
templated requirements, and, accord 


ingly, the conversion to steel v is unde 
taken. In the space ol thirteen year 
steel has become the iccepted lateria 
for artillery urtridge case ! prete 
ence to Dra 

The first tee] cases wer! produ { 
by the methods used to make th bra 
casc, ind it was hoped that the proper 
ties cle cloped by cold we rh ny wot | 
be adequat ince they wer Ipern 
to thos l bra cases, 


| pier dagen it soon became evident 
that the cold-worked steel cartridge 
in extractior 
Measurement 


primary irca 


case was marginal from 


performance viewpoint, 
established that the 
marginality was the sidewall immedi 
ately adj acent to the head and gener ally 
head 


whicl 


within one caliber from the 


This is the 


| 
earl r opsel 


Sallie area 


ations had indicated that 


even brass irtridye cases wer mar 
ginal under ( r higt pre ! 
conditi ns 

Uhe princi il factor u iuatl 
th uitability of i mate 1 
tridge-case use ts the ratic yield 
strength to dulus « ela t rt 
ratio per its us to pred 
performance ot om 
inother 

Since tl ! illy cold -worke 

rtri had a 
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mately “%-inch from the exterior sur 
face of the head of the case during the 
heating cycle and is parallel to the head 
ot the case 

The second inductor surrounds the 
case from just under the extractor 
flanye to a distance of from three to 
six inches from the flange, the exact 
dimension depending upon the length 
ot the sidewall to be heat treated. 

Power is transmitted to the inductors 
through separate circuits in order that 
the effect of both coils can be inde 
pendently controlled. This is desirable 
hecause a longer period is required 
for the heat to penetrate completely 
through the he id section without in 
creasing surtace temperatures abo c 
»,000 degrees | ihrenheit, 

Phe inductor adjacent to the head of 
the case generally is turned on first 
during a he ating cycle, and the side 
wall inductor is actuated later in the 
cycle, the interval depending upon the 
relative thicknesses of the head and side 
wall of the case. The power input to 
each inductor is adjusted so that the 
sidewall and head sections reach the 
desired maximum temperature simul 


tancously, 


N order to prevent the formation of 

a heavy adherent scale on the heat 
treated surface of the case, a gas at 
mosphere is introduc ed to the interior 
and exterior surface of the case during 
the heating phase of the cycle 

Ihe gas we use for this controlled 
atmosphere is primarily a combusted 
flue gas, consisting of ten per cent 
carbon dioxide and about ninety per 
cent nitrogen. 

The assembly employed to support 
the cartridge case during the heat-treat 
ing cycle includes an open-end pipe 
which is coaxially located inside the 
cas and usually extends to within 


%anch of the head 


HEN the head and sidewall se 

tions reach the required tempera 
tures previously established by time 
temperature checks, the program tmer 
turns off the power and refrigerated 
water, at 60 degrees Fahrenheit, is intro 
duced into the pipe The water first 
strikes the center section of the head 
flows over the radius section, and then 
down the sidewall. For a 75-mm, T6 
case. a minimum flow rate of eighty 


vallons a minute must be maintained 


360 


throughout the quenching cycle. A 
schematic view of a heat-treating hx 
ture is shown on page 359 

We have done some experimental 
work with modifications of this quench 
ing method. We heve actually quenched 
cases from inside and outside with 
these fixtures and obtained some excel 
lent results. 

It is evident that the incorporation 
ot separate circuits and controls tor the 
head and sidewall inductors results in a 
heat-treating technique with consider 
able flexibility for obtaining a variety ot 
This fle xibility of 


the tact that the quenching action on 


results ontrol and 
most cases is internal, permits us to 
produce a part in which the extractor 
rim area and the primer hole counter 
hore area can be lett in a relatively soft 
condition to facilitate machining 

lo help achieve this on some case 
we find it desirable to keep the head 
inductor energized during the first part 
of the quenching phase of the cycle. 
This permits the outer surface of the 
head and the extractor flange to cool 
helow the critical before the heat ts 
turned off on the top coil. In that way 
1 softer external head surface is re 
tained, thus facilitating machining. 

The width of the transition zone 

the region between the heat-treated 
(hardened) area and the coid-worked 
area in the sidewall—is controlled by 
a quench ring which is located directly 
below the sidewall inductor 

A fine ring of water is sprayed on 
the case and prevents the conduction 
of heat from the sidewall inductor 
down the wall, By this technique, the 
length of the transition zone can be 
limited to a maximum width of 5/16 
inch for any size cartridge case 

During normal operation the op 


erator has sufhcient time isually to 





“Ordinarily 


prone to think of the cartridec 


many Of us are 


case as a simple powder can 


fo link primey powder and 
proce tile into a@ singie pitce 
of ammunition, However 

t must also meet performance 
, 


tandards unequaled by mo 


engineering 


structure Dus 


, 
ing, aimost au ise 
cd apove [he 
treneth of the material | 


which they are made 





inspect the exterior of each heat 
treated case for evidence ol equipment 
maltunctioning before the case 1s placed 
on a conveyor and moved to the next 
operation. The inspection is made, pri 
marily, to detect excessive scale which 
would indicate a lack of atmospheric 
control and to check the boundary ot 
the sidewall heat-treated area to deter 
mine whether the demarcation quencl 


ing ring has been functioning properly. 


. ise AL inspection, except in border 
line cases, also may detect failure of 
the heat treated areas to reach the de 
sired temperature or improper timing 
during the quenching phase, either of 
which will result in a substandard case. 
Since oO p ent Rockwell hard 
not entirely ica ible 
maynetic type of tester 
per cent check 
ot the general adequacy ol the harden 
ing proces 
No discussion on the heat-treating of 
1030 steel cartridge cases would be 
consideration 


versatile ma 


complete without some 
of the properties of this 


t rial We al 


acteristics which make a steel desirable 


recoynize that the char 
lor irtridge case manutacture trom 
a cold-forming standpoint will not 
necessarily make it desirable from a 
hardening standpoint. 

Thus, the standard 1030 cartridge 
case steel is close to the upper limit of 
the cold-working range and, at the 
same time, at the lower limit of the 
hardenability range. It’s a pretty deli 
cate balance. 

In most books on the subject you 
will find little, if any, indication that 
a fine-grained aluminum-killed 0.30 
carbon steel can be practically hard 
ened in any useful structural shapes. 
The standard Jominy hardenability test 
bar gives little or no indication of the 
properti that can be obtained in this 


material, 


Eyed R, sections up to 16-inch 
in thickness can be quenched to 
hardnesses up to Rockwell C, and in 
the tempered condition minimum yield 
strengths of 150,000 p.s.i. at 0.2 per 
cent offset can be obtained at hardness 
2% to 42 Rockwell C with 
minimum clongations of 6 per it i 
rauye length 
hardening operations 


salt 
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ot three 
a high it nips rature 
narts to the harden 


‘ tT 


the 2 mm 


or, in terms of pounds 


ibout 6.0 pounds 


in the salt 
1. This 
salt 


cases are pot 
linmute heating perc 
trom the 


tank 


transterred 


quenching and com 


rged 


in thirteen seconds. 


; the shortest transter time 
in accomplish and is used 


irtridge cases, such as the 


The quench is a 10 per cent brine 


solution, to 60 


I ahre nheit 


refrigerated degrees 


After quenching, the cases are trans 


1 to the intermediate temperature 


anneal 


ferres 


which the 18 


This 


temperatures up to 1,025 ce yrees Fahr 


pot in taper 


performed pot is operated it 


enheit and has a connnected heat in 


put capacity of 460 KVA. Arcadian syn 
thetic sodium nitrate salt is used in this 
pot. The salt level is controlled so that 
the desired length of case mount can 
be submerged without affecting the 
hardness of base and adjacent sidewall. 

After the the 


over-all tempered in conventional fur 


operation, cases are 
naces and can be given supplemental 
taper anneals as may be required, 
WOULD like to complete my dis 
cussion of the heat treating of steel 
cartridge cases with a comparison be 
tween the over-all salt pot heat treatiny 
process and the induction head and side 
wall heat-treating process. Having both 
types of equipment currently in almost 
full scale operation, we believe that we 


make 


prejudic c. 


can the se comparisons without 


1. It is our belief that the head and 


sidewall heat-treating process can pro 
duce highly satisfactory cartridge case 
for most applications. There will be in 
stances in which 


spec it yx riormance 
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A heat-treating station able to treat two cases simultaneously with identical controls 


requirements may make the selection 


of over-all heat-tre iting desirable. 
2. The 


doubtedly requires more complex con 


induction equipment un 


trols and the availability of at least 


to service the 


Also, 


Irequent sampling of the quality ot the 


one compe tent person 


controls when required more 


produc tion is necessary to establish that 


the equipment is performing § satisiac 


torily 


3. The initial equipment costs for op 


' 
erating at optimum ine rates appear 


to be quite comparable, Howe er, the 


induction equipment 1s considerably 


more flexible 
4 Ihe induction hardening equip 


ment has very low maintenance costs 


whereas, the salt pot requires occa 


sional replacement of electrodes and re 
lining of the pots. 
5 The 


quired as an atmosphere in the induc 


small amount of flue gas re 


tion heating cycle costs considerably 


alt drag out from the pots 


salt-pot installation 


less than the 
the 


6. If 


in 
one considers versatility in term 


ot heat-treating items other than car 


certain rocket 


has v 


tri cases such as 


I pe 
the salt pot ster 


r 
} re 


component 
flexibility 


( ase LOCALLY } irdened an he more 


hard 


req lire 


tarx d than the over-all 


per 


uses which frequently 


taperis y operations 


~ 


more 


ver-all 


that 


Machining 


dith ult 


hardened 


must 


counterbore 


rim 


high performance cases 


will 


” 


hye 


qquite 


re 


TTh.a hined 


hard marti 


which 


tempered to hardness levels 


7 to 42 Rockwell ¢ 


necessary to pro ide 


anne al ol the 


rim 


It is 


Os 
J 


counte rbore 


area to tacilitate 


ible 


problem may he alleviated if 


Nc 


lor an 


that 


ing and tapering techniques 


the i 


| 
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| 
Wau 


Ty hining 


‘i 
ie 


lor 


ordingly 


ind extra 


it tr 


cases can be improved so that the 


ian be 


final machining and still retain du 


sional control within a eptable t 


ances 


heat-treated and tapered 
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run 
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We shall smash thom 
with our clenched ret ; 


<a 
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“War to the hilt between communism and capital- Communism is the implacable enemy of 
ism is inevitable. Today, of course, we are not strong our country! Dedicated to our annihila- 
enough to attack. Our time will come in 20 or 30 years. tion, it moves stealthily, employing all the 
To win we shall need the element of surprise. The wiles of a cunning animal. Today it soothes 
bourgeoisie will have to be put to sleep. So we shall us with talk of peace. Tomorrow it rattles 
begin by launching the most spectacular peace move- the saber. Always, it moves toward a cal- 
ment on record, re will be electrifying overtures culated goal that has been spelled out for 
and unheard of concessions. The capitalist countries, all of us to read. Every American must 
stupid and decadent, will rejoice to cooperate in their awaken to these realities if our nation is to 
own destruction. They will leap at another chance to survive. 
be friends. As soon as their guard is down, we shall 
smash them with our clenched fist.” 


Dimitry Z. Manuilsky 

Presiding Officer U. N. Security Council, 1949 
From a Speech before the Lenin School 

of Political Warfare, 1931 











Manufacturing Company, Hartford 1, Conn. 
Audograph and PhonAudograph “Pushbutton Dictation” Equipment 


and Gray Research & Development Co., Inc., Specialists in Video, Audio and Electro-mechanical Devices 
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riirst 157 vears aré 


With the formation of the Studebaker-Packard Corporation 
last year, over 157 years of engineering leadership and high- 


est craftsmanship standards were combined. 


Thus, at Studebaker-Packard Corporation, the foundation has 
been laid for a bright future that will make accomplishments 


of the past only a sample of the things to come. 


A key part of the new foundation is the Corporation's renewed 
dedication to industrial preparedness for the national defense 


of the United States. 


STUDEBAKER-PACKARD CORPORATION 
Detroit 32, Michigan 
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American Bosch Division, Springfield 7, Mass. 





ACES ... back to back 


American Bosch Arma Corporation is the result of the 
merging of two great equipment manufacturers. 


Arma—a leader in basic research, design, development 
and manufacture of advanced weapon and missile 
control, navigation and other precision remote 

control systems. 


American Bosch—the nation's largest independent 
manufacturer of fuel injection systems and an important 
producer of automotive electrical and aircraft equipment. 
It contributes time-proved production techniques and 
efficient engineering methods to the merger. 


By combining these resources, American Bosch Arma 
Corporation can provide more than ever before 
top cards for the nation’s defense. 


AMERICAN BOSCH ARMA CORPORATION 


Arma Division, Garden City, N. Y. 


